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ȼȼȿȾȿɇɂȿ 

Аɤɬɭɚɥɶɧɨɫɬɶ. ȼ ɩɪɨɰɟɫɫɟ ɨɧɬɨɝɟɧɟɡɚ ɪɚɫɬɟɧɢɹ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ ɫɬɪɟɫɫɨɜɵɯ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤ ɤɨɬɨɪɵɦ 

ɨɬɧɨɫɹɬɫɹ ɫɜɟɬ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɢ ɩɨɱɜɵ, ɜɨɞɚ ɜ ɩɨɱɜɟ ɢ ɚɬɦɨɫɮɟɪɟ, 

ɞɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ, ɞɵɦɨɜɵɟ ɝɚɡɵ, ɡɚɫɨɥɟɧɢɟ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɟɫɬɟɫɬɜɟɧɧɚɹ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɪɚɞɢɚɰɢɹ. ɇɚɪɹɞɭ ɫ ɮɚɤɬɨɪɚɦɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ 

ɧɚ ɪɚɫɬɢɬɟɥɶɧɵɣ ɨɪɝɚɧɢɡɦ ɨɤɚɡɵɜɚɟɬ ɦɢɤɪɨɮɥɨɪɚ ɩɨɱɜɵ. ɇɚɤɨɩɥɟɧɧɵɟ ɤ 

ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɜ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ 

ɜɵɫɲɢɟ ɪɚɫɬɟɧɢɹ ɜɫɟɝɞɚ ɤɨɥɨɧɢɡɢɪɨɜɚɧɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɚɞɚɩɬɚɰɢɸ ɪɚɫɬɟɧɢɣ. 

ɑɟɥɨɜɟɤ ɢɝɪɚɟɬ ɧɟɦɚɥɨɜɚɠɧɭɸ ɪɨɥɶ ɜ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ, ɧɨ, ɫɨɡɞɚɜɚɹ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɨɫɬɚ ɢ 

ɪɚɡɜɢɬɢɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɨɧ ɧɟ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɫɬɟɧɢɣ ɫ ɩɚɬɨɝɟɧɧɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɩɨɞɚɜɥɹɬɶ ɢɥɢ ɡɚɞɟɪɠɢɜɚɬɶ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɢ ɞɚɠɟ ɩɪɢɜɨɞɢɬɶ ɤ ɢɯ ɝɢɛɟɥɢ. ȼ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɢɡɭɱɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɚɧɬɚɝɨɧɢɫɬɨɜ 

ɩɚɬɨɝɟɧɨɜ ɢ ɪɚɫɬɟɧɢɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɚɫɲɬɚɛɧɵɣ ɧɚɭɱɧɵɣ 

ɢɧɬɟɪɟɫ ɢ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ ɜ ɫɜɹɡɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɡɚɦɟɧɵ 

ɩɟɫɬɢɰɢɞɨɜ ɧɚ ɜɟɳɟɫɬɜɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɨɥɶɲɨɣ 

ɭɪɨɧ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɭɝɨɞɶɹɦ ɧɚɧɨɫɢɬ ɢɦɟɧɧɨ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɩɟɫɬɢɰɢɞɨɜ, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ 

ɪɚɫɬɟɧɢɣ, ɧɚ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ. ɉɨɷɬɨɦɭ, ɨɫɬɪɨ ɫɬɨɢɬ 

ɜɨɩɪɨɫ ɪɚɡɪɚɛɨɬɤɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɚɝɟɧɬɨɜ ɛɢɨɤɨɧɬɪɨɥɹ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɝɪɨɦɧɵɣ ɫɩɟɤɬɪ ɤɚɤ ɡɚɳɢɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɫɬɢɬɟɥɶɧɵɟ 

ɨɪɝɚɧɢɡɦɵ ɨɬ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɧɟɝɚɬɢɜɧɵɯ ɚɛɢɨɬɢɱɟɫɤɢɯ 

ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɚɤ ɢ ɜɨɡɞɟɣɫɬɜɢɟ, ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɪɨɫɬ ɢ 

ɪɚɡɜɢɬɢɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫɤɚɡɵɜɚɟɬɫɹ ɤɚɤ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɚɤ ɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨ ɧɚ ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ. ɉɨɥɨɠɢɬɟɥɶɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ.  Ʉ 
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ɬɚɤɢɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦ ɨɬɧɨɫɹɬɫɹ ɢ ɝɪɢɛɵ ɪɨɞɵ Trichoderma. ɉɪɟɩɚɪɚɬɵ ɧɚ ɢɯ 

ɨɫɧɨɜɟ ɛɟɡɨɩɚɫɧɵ ɞɥɹ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɟɩɪɟɪɵɜɧɨ ɪɚɫɬɟɬ ɢɧɬɟɪɟɫ ɤ ɢɡɭɱɟɧɢɸ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɩɪɢɦɟɧɟɧɢɹ ɱɚɫɬɢɰ ɧɚɧɨ ɪɚɡɦɟɪɨɜ. ȼ ɩɪɚɤɬɢɱɟɫɤɨɦ ɩɥɚɧɟ ɧɟɫɨɦɧɟɧɧɵɣ 

ɢɧɬɟɪɟɫ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɱɚɫɬɢɰɵ ɧɚɧɨɚɥɦɚɡɚ (ɇȺ), ɩɨɥɭɱɚɟɦɵɟ ɩɪɢ 

ɞɟɬɨɧɚɰɢɢ ɫɢɥɶɧɵɯ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ. ɉɨɩɭɥɹɪɧɨɫɬɶ ɨɧɢ ɧɚɱɚɥɢ ɧɚɛɢɪɚɬɶ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ, ɧɨ ɭɠɟ ɫɬɚɥɢ ɧɟɡɚɦɟɧɢɦɵɦɢ ɜ ɬɟɯ ɫɮɟɪɚɯ, ɝɞɟ ɞɟɥɨ 

ɤɚɫɚɟɬɫɹ ɦɢɤɪɨ ɪɚɡɦɟɪɨɜ, ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɧɢ, ɜɨɡɦɨɠɧɨ, ɧɚɣɞɭɬ ɛɨɥɟɟ 

ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜ ɦɟɞɢɰɢɧɟ, ɧɨ ɢ ɜ ɞɪɭɝɢɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɱɟɥɨɜɟɤɚ. ɂɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɧɨɜɵɯ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɧɚɧɨɚɥɦɚɡɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɫɥɨɠɧɵɯ ɢ ɢɧɬɟɪɟɫɧɵɯ 

ɨɛɴɟɤɬɨɜ: ɨɧɢ ɧɟɬɨɤɫɢɱɧɵ, ɛɢɨɫɨɜɦɟɫɬɢɦɵ ɢ ɫɩɨɫɨɛɧɵ ɩɪɟɨɞɨɥɟɜɚɬɶ 

ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɛɚɪɶɟɪɵ, ɩɪɨɧɢɤɚɹ ɜ ɤɥɟɬɤɢ. Ȼɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɚɧɨ ɪɚɡɦɟɪɵ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɯ ɤɚɤ 

ɜɟɫɶɦɚ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɨɛɴɟɤɬɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɞɨɫɬɚɜɤɢ 

ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ ɢ ɪɚɡɥɢɱɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɤɥɟɬɤɢ ɨɪɝɚɧɢɡɦɨɜ. 

ɂɫɩɨɥɶɡɭɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɧɚɧɨɚɥɦɚɡɵ, ɦɵ ɢɦɟɟɦ 

ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɹɬɶ ɯɨɞɨɦ ɪɟɚɤɰɢɢ, ɦɨɠɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɤɚɤ ɬɟɫɬ-

ɫɢɫɬɟɦɵ.  

ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ. Ɋɚɡɪɚɛɨɬɚɧ ɰɟɥɵɣ ɪɹɞ ɦɢɤɪɨɛɧɵɯ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɞɥɹ 

ɛɨɪɶɛɵ ɫ ɦɧɨɝɢɦɢ ɮɢɬɨɩɚɬɨɝɟɧɚɦɢ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɧɨɨɛɪɚɡɢɢ 

ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɜɨɡɧɢɤɚɟɬ ɜɜɢɞɭ ɩɪɨɹɜɥɟɧɢɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɭ ɩɚɬɨɝɟɧɧɵɯ 

ɨɪɝɚɧɢɡɦɨɜ ɤ ɩɪɟɩɚɪɚɬɚɦ. Ƚɪɢɛɵ ɪɨɞɚ Trichodermа ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ 

ɜɵɬɟɫɧɹɸɬ ɢɡ ɝɪɭɧɬɨɜ ɢɥɢ ɫɭɛɫɬɪɚɬɨɜ ɩɚɬɨɝɟɧɧɭɸ ɦɢɤɪɨɮɥɨɪɭ, ɡɚ ɫɱɟɬ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɚɬɨɝɟɧɵ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɛɨɬ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɢɯ ɜɵɫɨɤɨɣ ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɨɣ ɢ 

ɝɢɩɟɪɩɚɪɚɡɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɧɨ ɦɟɯɚɧɢɡɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɢɡɭɱɟɧ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ, ɩɨɷɬɨɦɭ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɝɪɢɛɨɜ ɪɨɞɚ Trichoderma ɫ ɪɚɫɬɟɧɢɹɦɢ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɭɱɧɭɸ ɧɨɜɢɡɧɭ ɢ ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ ɝɪɢɛɨɜ ɪɨɞɚ 

Trichoderma ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ. Ɍɚɤ ɠɟ ɩɨɦɨɝɭɬ ɢɡɭɱɢɬɶ ɛɨɥɟɟ 

ɩɨɞɪɨɛɧɨ ɞɟɣɫɬɜɢɟ ɧɚɧɨɚɥɦɚɡɨɜ ɜɧɭɬɪɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ.  

Цɟɥɶ:  

Ɉɩɪɟɞɟɥɢɬɶ ɫɨɜɦɟɫɬɧɨɟ ɞɟɣɫɬɜɢɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ  ɢ 

ɝɪɢɛɨɜ ɪɨɞɚ Trichodermа ɧɚ ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ ɪɚɫɬɟɧɢɣ Аvenа sаtivа L. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢя: 

ɂɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɲɬɚɦɦɨɜ ɝɪɢɛɨɜ ɪɨɞɚ Trichodermа ɢ 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ ɧɚ: 

- ɮɢɡɢɨɥɨɝɨ-ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ Аvenа sаtivа L.; 

- ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ: ɯɥɨɪɨɮɢɥɥ а ɢ b, ɤɚɪɨɬɢɧɨɢɞɵ ɜ ɥɢɫɬɶɹɯ 

ɪɚɫɬɟɧɢɣ Аvenа sаtivа L.; 

- ɫɤɨɪɨɫɬɶ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɨɬɨɤɚ ɢ ɤɜɚɧɬɨɜɵɣ ɜɵɯɨɞ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɤɚɮɟɞɪɟ ɜɨɞɧɵɯ ɢ ɧɚɡɟɦɧɵɯ ɷɤɨɫɢɫɬɟɦ ɜ 

ɂɧɫɬɢɬɭɬɟ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɛɢɨɥɨɝɢɢ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɋɢɛɢɪɫɤɨɝɨ 

Ɏɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɞɨɤɬɨɪɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ 

Ɍ.ɂ. Ƚɨɥɨɜɚɧɨɜɨɣ. 

Ⱥɜɬɨɪ ɛɥɚɝɨɞɚɪɟɧ ɞɨɤɬɨɪɭ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ ȼ.ɋ.Ȼɨɧɞɚɪɸ, 

ɡɚɜɟɞɭɸɳɟɦɭ ɥɚɛɨɪɚɬɨɪɢɟɣ ɇɚɧɨɛɢɨɬɟɯɧɨɥɨɝɢɢ ɢ Ȼɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɂȻɎ ɋɈ 

ɊȺɇ, ɡɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɟɩɚɪɚɬɚ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ ɢ ɩɨɥɟɡɧɨɟ 

ɨɛɫɭɠɞɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɨɲɮɶɲɴɷ 

ɥɬɲɯɲɧɬɻɩɵɮɬɹ ɱɤɷɮ, ɳɴɲɸɩɵɵɲɴɷ ɑ. Ʉ. 

ɇɤɩɦɵɮɲɰɷ ɡɚ ɨɛɭɱɟɧɢɟ ɪɚɛɨɬɵ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɫɞɟɥɚɧɧɵɟ ɜ 

ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ ɥɬɲɸɬɫɬɻɩɵɮɬɹ ɳɤɴɤɰɩɶɴɲɦ 

ɴɤɵɶɩɱɬɭ, ɳɲɯɷɻɩɱɱɿɹ ɱɤ ɳɴɬɥɲɴɩ «ПɄɐ-

ɸɯɷɲɴɬɰɩɶ». 

 

 



7 

 

 

 

 

1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1 Ƚɪɢɛɵ ɪɨɞɚ Trichodermа 

Ƚɪɢɛɵ ɪɨɞɚ Trichodermа ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɨɬɞɟɥɭ Аscomycotа, ɤɥɚɫɫɭ 

Sordаriomycetes, ɲɶɴʃɨɷ Hypocreɤles, ɫɟɦɟɣɫɬɜɚ Hypocreаceаe [1]. Ʉ 

ɞɚɧɧɨɦɭ ɪɨɞɭ ɩɨ ɪɚɡɧɵɦ ɨɰɟɧɤɚɦ ɨɬɧɨɫɹɬɫɹ ɨɬ 200 ɞɨ 400 ɜɢɞɨɜ, ɧɟɤɨɬɨɪɵɟ ɢɡ 

ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɫɢɧɨɧɢɦɚɦɢ ɞɪɭɝɢɯ ɜɢɞɨɜ ɢɥɢ ɩɪɢɧɚɞɥɟɠɚɬɶ ɞɪɭɝɢɦ 

ɪɨɞɚɦ. ȼ 1821 ɝɨɞɭ ɗɥɢɚɫ Ɏɪɚɣ ɜɩɟɪɜɵɟ ɨɩɢɫɚɥ ɢɯ ɤɚɤ Sphаeriа rufаpers [1,43]. 

Ʌɲɯʀɼɬɱɵɶɦɲ ɪɩ ɦɬɨɲɦ ɥɿɯɬ ɲɳɴɩɨɩɯɩɱɿ 

ɦ ɱɤɻɤɯɩ XXI ɦɩɮɤ [42].  

 

1.1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɨɞɚ Trichodermа. 

1.1.1.1 Ɇɨɪɮɨɥɨɝɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ  

Ɋɨɞ Trichodermа ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɭ ɞɨɜɨɥɶɧɨ ɭɞɢɜɢɬɟɥɶɧɵɣ 

ɝɪɢɛ. əɜɥɹɹɫɶ ɬɢɩɢɱɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɜɥɚɠɧɵɯ ɬɪɨɩɢɱɟɫɤɢɯ ɢ 

ɫɭɛɬɪɨɩɢɱɟɫɤɢɯ ɥɟɫɨɜ, ɬɚɤɠɟ ɜ ɚɪɢɞɧɵɯ ɭɦɟɪɟɧɧɵɯ ɢ ɫɟɜɟɪɧɵɯ ɡɨɧɚɯ, ɟɝɨ 

ɜɫɬɪɟɱɚɸɬ ɞɚɠɟ ɜ ɛɨɥɟɟ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ – ɧɚ ɤɪɚɣɧɟɦ ɫɟɜɟɪɟ ɢ ɸɝɟ. 

Ⱦɚɧɧɵɣ ɝɪɢɛ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɩɨ ɦɚɫɫɟ ɤɨɧɢɞɢɣ, ɨɤɪɚɲɟɧɧɵɯ ɜ ɡɟɥɟɧɵɣ 

ɰɜɟɬ, ɪɟɠɟ ɜ ɠɟɥɬɵɣ ɢ ɛɟɥɵɟ ɰɜɟɬɚ, ɧɚ ɞɪɟɜɟɫɢɧɟ, ɧɚ ɬɪɚɜɹɧɵɯ ɫɭɛɫɬɪɚɬɚɯ 

(ɪɢɫ.1), ɧɚ ɫɴɟɞɨɛɧɵɯ ɝɪɢɛɚɯ.  [1,32,40].  

 



8 

 

 

Ɋɢɫɭɧɨɤ 1. Trichodermа viride [1]. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɡɧɚɤɢ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ Trichodermа: 

– ɦɨɪɳɢɧɢɫɬɚɹ, ɹɪɤɨɨɤɪɚɲɟɧɧɚɹ ɢɥɢ ɧɟɨɤɪɚɲɟɧɧɚɹ ɩɥɨɬɧɚɹ ɫɬɪɨɦɚɬɚ ɢɥɢ 

ɠɟ ɩɚɥɨɱɤɨɜɢɞɧɚɹ, ɨɜɨɢɞɧɨɣ ɮɨɪɦɵ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ ɛɨɥɟɟ 5 ɦɦ; 

– ɩɟɪɢɬɟɰɢɢ, ɨɤɪɭɠɟɧɧɵ ɩɥɨɬɧɵɦɢ ɫɬɪɨɦɚɬɚɦɢ, ɫɨɫɬɨɹɳɢɦɢ ɢɡ 

ɩɫɟɜɞɨɩɚɪɟɧɯɢɦɵ ɢɥɢ ɭɩɥɨɬɧɟɧɧɵɯ ɝɢɮɨɜ; 

– ɨɛɪɚɡɨɜɚɧɢɟ 8-ɦɢ ɫɜɟɬɥɨ-ɡɟɥɟɧɵɯ ɚɫɤɨɫɩɨɪ ɫ ɩɟɪɟɬɹɠɤɨɣ ɢ ɪɚɡɧɨɣ 

ɮɨɪɦɵ[1]. 

ɇɚ ɪɢɫɭɧɤɚɯ 2.1 ɢ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɨɪɮɨɥɨɪɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ 

Trichodermа ɧɚ ɩɪɢɦɟɪɟ T. viride. 
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Ɋɢɫɭɧɨɤ 2.1 Trichodermа Viride. 1. Ʉɨɥɨɧɢɹ ɧɚ PDȺ; 2. ɉɭɫɬɭɥɵ; 3. 

Ʉɨɧɢɞɢɨɮɨɪɵ; 4. Ʉɨɧɢɞɢɢ [1]. 
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Ɋɢɫɭɧɨɤ 2.2. Trichodermа Viride. 5. ɋɬɪɨɦɚɬɵ; 6. Ⱥɫɤɢ [1]. 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɪɨɞɚ:  

– ɫɟɤɰɢɹ Longibrаchiаtum, ɨɬɥɢɱɚɟɬɫɹ ɹɪɤɢɦ ɡɟɥɟɧɨɜɚɬɨ-ɠɟɥɬɵɦ 

ɩɢɝɦɟɧɬɨɦ. ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɥɭɱɲɟ ɨɩɨɡɧɚɸɬɫɹ ɱɟɪɟɡ ɩɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ 

ɩɢɝɦɟɧɬɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ  ɧɟɫɤɨɥɶɤɢɯ ɢɡɨɥɹɬɨɜ ɭ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ 

ɧɟɜɵɪɚɠɟɧɧɵɣ ɤɪɚɫɧɵɣ ɩɢɝɦɟɧɬ;  

– ɜ ɫɪɟɞɟ ɭ T. аureoviride ɨɛɪɚɡɭɸɬɫɹ ɯɚɪɚɤɬɟɪɧɵɟ ɤɪɢɫɬɚɥɥɵ; 

– ɲɬɚɦɦɵ Trichodermа ɢɦɟɸɬ ɡɚɩɚɯ ɩɥɟɫɟɧɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ T. viride ɢ 

T. Аtroviride, ɱɟɣ ɡɚɩɚɯ ɧɚɩɨɦɢɧɚɟɬ ɤɨɤɨɫ; 

– ɢɧɞɟɧɬɢɮɢɤɚɰɢɹ ɲɬɚɦɦɨɜ ɩɨ ɬɢɩɭ ɪɚɡɜɟɬɜɥɟɧɢɹ ɢ ɨɛɴɟɞɢɧɟɧɢɹ 

ɤɨɧɢɞɢɨɮɨɪ ɜ ɝɪɨɡɞɢ ɢ ɩɭɫɬɭɥɵ: 

ɚ) ɫɟɤɰɢɹ Pаchybаsium ɢɦɟɟɬ ɫɤɭɱɟɧɧɵɟ ɩɭɫɬɭɥɵ;  

ɛ) ɤɨɧɢɞɢɨɮɨɪ ɩɨ ɬɢɩɭ ɪɚɡɜɟɬɜɥɟɧɢɹ ɞɟɥɢɬɫɹ ɧɚ ɩɪɚɜɢɥɶɧɨ ɦɭɬɨɜɱɚɬɨɟ 

ɢɥɢ ɛɨɥɟɟ  ɛɟɫɩɨɪɹɞɨɱɧɨɟ, ɭɡɤɨɟ ɢɥɢ ɢɡɨɝɧɭɬɨɟ, ɲɢɪɨɤɨɟ ɢɥɢ ɩɪɹɦɨɟ;  

ɜ) ɭ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɝɪɭɩɩɵ Pаchybаsium ɜɟɪɯ ɤɨɧɢɞɢɨɮɨɪ 

ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɬɟɪɢɥɶɧɵɦ ɨɬɪɨɫɬɤɨɦ;  

-ɩɪɢɡɧɚɤɢ ɮɢɚɥɢɞ:  

ɚ) ɛɵɜɚɸɬ ɫɞɜɨɟɧɧɵɦɢ, ɱɟɪɟɞɭɸɳɢɦɢɫɹ ɢɥɢ ɦɟɧɟɟ ɩɪɚɜɢɥɶɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ;  

ɛ) ɮɨɪɦɚ: ɫɟɤɰɢɹ Pаchybаsium – ɬɢɩɢɱɧɨ ɤɨɪɨɬɤɢɟ ɢ ɨɤɪɭɝɥɵɟ; ɫɟɤɰɢɹ 

Longibrаchiаtum – ɩɪɨɞɨɥɝɨɜɚɬɵɟ, ɱɚɫɬɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ;  

ɜ) ɬɟɪɦɢɧɚɥɶɧɵɟ ɮɢɚɥɢɞɵ ɩɨɱɬɢ ɜɫɟɝɞɚ ɛɨɥɟɟ ɩɪɨɞɨɥɝɨɜɚɬɵɟ ɢ ɛɨɥɟɟ 

ɭɡɤɢɟ;  

– ɮɨɪɦɚ ɤɨɧɢɞɢɣ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ ɫɮɟɪɢɱɟɫɤɨɣ ɞɨ ɷɥɥɢɩɬɢɱɟɫɤɨɣ; 

– ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɢɞɢɣ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɞɨɜ ɝɥɚɞɤɚɹ, ɧɨ ɟɫɬɶ ɜɚɪɢɚɧɬɵ 

ɲɟɪɨɯɨɜɚɬɵɯ ɢ ɛɨɪɨɞɚɜɱɚɬɵɯ ɤɨɧɢɞɢɣ ɜ ɚɝɪɟɝɚɬɚɯ T. viride, T. sаturnisporum ɢ 

T. ghаnense;  

- ɩɢɝɦɟɧɬɚɰɢɹ ɤɨɧɢɞɢɣ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ ɛɟɫɰɜɟɬɧɨɣ ɢ ɞɨ ɪɚɡɥɢɱɧɵɯ 

ɨɬɬɟɧɤɨɜ ɡɟɥɟɧɨɝɨ ɢ ɤɨɪɢɱɧɟɜɨɝɨ [1].  
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1.1.1.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɦɢɤɨɩɚɪɚɡɢɬɢɡɦɚ Trichodermа 

ɂɡɭɱɟɧɢɟɦ Trichodermа ɧɚɱɚɥɢ ɡɚɧɢɦɚɬɶɫɹ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɵɥɚ ɨɬɤɪɵɬɚ 

ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɫɬɭɩɚɬɶ ɜ ɪɨɥɢ ɚɧɬɚɝɨɧɢɫɬɚ ɩɚɬɨɝɟɧɨɜ ɢ ɩɪɨɞɭɰɟɧɬɚ 

ɜɟɳɟɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ. Ⱦɚɧɧɵɟ 

ɟɝɨ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ [31]. ɋɚɦɨɟ ɲɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɢɡ ɦɧɨɠɟɫɬɜɚ ɩɪɟɩɚɪɚɬɢɜɧɵɯ ɮɨɪɦ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɩɨɥɭɱɢɥɢ ɬɜɟɪɞɚɹ ɮɨɪɦɚ (ɫɩɨɪɨɜɚɹ) ɢ ɤɭɥɶɬɭɪɚɥɶɧɚɹ ɠɢɞɤɨɫɬɶ, 

ɜ ɤɨɬɨɪɨɣ ɤɥɟɬɤɢ ɬɪɢɯɨɞɟɪɦɵ ɧɚɯɨɞɹɬɫɹ ɜ ɜɢɞɟ ɦɢɰɟɥɢɹ. Ɍɜɟɪɞɵɟ ɫɩɨɪɨɜɵɟ 

ɮɨɪɦɵ ɜɧɨɫɹɬ ɜɪɭɱɧɭɸ ɩɨɞ ɤɨɪɧɟɜɭɸ ɫɢɫɬɟɦɭ ɪɚɫɬɟɧɢɣ ɢɥɢ ɜɦɟɫɬɟ ɫ 

ɫɭɛɫɬɪɚɬɨɦ. Ʉɭɥɶɬɭɪɚɥɶɧɵɟ ɠɢɞɤɨɫɬɢ ɩɨɥɭɱɚɸɬɫɹ ɩɪɢ ɝɥɭɛɢɧɧɨɦ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɝɪɢɛɨɜ ɢ ɜɧɨɫɹɬɫɹ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɤɚɩɟɥɶɧɨɝɨ ɩɨɥɢɜɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɜɵɫɚɞɤɨɣ ɪɚɫɫɚɞɵ ɜ ɝɪɭɧɬ. ɋɩɨɪɨɜɚɹ ɮɨɪɦɚ ɩɪɟɩɚɪɚɬɚ 

ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɟɣ ɩɨɥɭɱɟɧɢɹ ɫɩɨɪ. Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɝɪɢɛɨɜ 

ɧɚ ɪɚɡɥɢɱɧɵɯ ɧɨɫɢɬɟɥɹɯ (ɡɟɪɧɨ, ɝɢɞɪɨɥɢɡɨɜɚɧɧɵɟ ɨɩɢɥɤɢ ɢ ɬ.ɞ.), ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɩɪɟɩɚɪɚɬ, ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ɧɨɫɢɬɟɥɶ. ɑɢɫɬɵɟ 

ɫɩɨɪɵ ɝɪɢɛɨɜ ɩɨɥɭɱɚɸɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɢɫɬɟɦ, ɝɞɟ, ɩɪɢ 

ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ, ɫɩɨɪɵ ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɧɨɫɢɬɟɥɹ. ɋɬɨɢɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɬɪɭɞɨɟɦɤɢɦ. ɇɟɞɚɜɧɨ 

ɪɚɡɪɚɛɨɬɚɧɚ ɟɳɟ ɨɞɧɚ ɮɨɪɦɚ ɩɪɟɩɚɪɚɬɚ – ɧɚ ɨɫɧɨɜɟ ɤɥɟɬɨɤ ɝɪɢɛɨɜ ɪɨɞɚ 

Trichodermа ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɜ ɦɢɤɪɨɝɪɚɧɭɥɚɯ. Ɉɫɨɛɟɧɧɨɫɬɶ ɞɚɧɧɨɝɨ 

ɩɪɟɩɚɪɚɬɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɦɢɰɟɥɢɣ ɝɪɢɛɚ ɩɨɦɟɳɚɸɬ ɜ ɦɢɤɪɨɝɪɚɧɭɥɵ 

ɩɨɥɢɫɚɯɚɪɢɞɧɨɣ ɩɪɢɪɨɞɵ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɤɥɟɬɤɚɦɢ ɜ ɝɪɚɧɭɥɚɯ ɧɚɯɨɞɹɬɫɹ 

ɤɨɦɩɨɧɟɧɬɵ ɩɢɬɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɨɫɬ ɤɥɟɬɨɤ ɝɪɢɛɚ  [6]. 

Ɇɢɤɨɩɚɪɚɡɢɬɢɡɦ – ɷɬɨ ɩɪɹɦɚɹ ɚɬɚɤɚ ɨɞɧɨɝɨ ɝɪɢɛɚ ɞɪɭɝɢɦ, ɜɤɥɸɱɚɟɬ 

ɞɚɧɧɵɟ ɷɬɚɩɵ:  1. ɏɟɦɨɬɪɨɩɢɡɦ; 2. Ɋɚɫɩɨɡɧɚɜɚɧɢɟ; 3. Ⱥɬɚɤɚ; 4. ɉɪɨɧɢɤɧɨɜɟɧɢɟ ɜ 

ɤɥɟɬɤɭ ɯɨɡɹɢɧɚ ɢ ɟɝɨ ɩɨɞɚɜɥɟɧɢɟ. 

 

ɗɬɚɩɵ ɦɢɤɨɩɚɪɚɡɢɬɢɡɦɚ. 
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ɏɟɦɨɬɪɨɩɢɡɦ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ) – ɪɨɫɬ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɯɢɦɢɱɟɫɤɨɦɭ 

ɫɬɢɦɭɥɭ. ɉɪɢɦɟɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3 [1].  

Ⱥ      Ȼ 

Ɋɢɫɭɧɨɤ 3. Ɇɢɤɨɩɚɪɚɡɢɬɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. ɋɤɚɧɢɪɭɸɳɚɹ 

ɷɥɟɤɬɪɨɧɧɚɹ ɦɢɤɪɨɮɨɬɨɝɪɚɮɢɹ ɝɢɮ Trichodermа, ɨɤɪɭɠɚɸɳɢɯ ɝɢɮɵ 

Rhizoctoniа solаni. Ⱥ. ɏɟɦɨɬɪɨɩɢɡɦ; Ȼ. Ɉɩɨɡɧɚɜɚɧɢɟ ɢ ɨɛɜɢɜɚɧɢɟ [1]. 

 

Ɉɩɨɡɧɚɜɚɧɢɟ ɢ ɚɬɚɤɚ. ɒɬɚɦɦɵ Trichodermа ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɹɦɨɣ 

ɛɢɨɤɨɧɬɪɨɥɶ, ɪɚɫɩɨɡɧɚɜɚɹ ɢ ɩɚɪɚɡɢɬɢɪɭɹ ɧɚ ɤɨɥɨɧɢɹɯ ɝɪɢɛɨɜ. Ʉɥɸɱɟɜɭɸ ɪɨɥɶ ɜ 

ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɢɝɪɚɸɬ ɥɢɬɢɱɟɫɤɢɟ ɮɟɪɦɟɧɬɵ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɯɢɬɢɧɚɡɵ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ b-N-ɚɰɟɬɢɥɝɥɸɤɨɡɚɦɢɞɚɡɨɣ, ɷɧɞɨɯɢɬɢɧɚɡɨɣ ɢ ɯɢɬɨɛɢɨɡɢɞɚɡɨɣ, 

ɚ ɬɚɤɠɟ ɝɥɸɤɚɧɚɡɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɷɧɞɨ-b-1,3-ɝɥɸɤɚɧɚɡɨɣ ɢ ɷɧɞɨ-b-1,6-

ɝɥɸɤɚɧɚɡɨɣ, ɤɨɬɨɪɵɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɝɢɞɪɨɥɢɬɢɱɟɫɤɭɸ ɞɟɝɪɚɞɚɰɢɸ ɤɥɟɬɨɱɧɵɯ 

ɫɬɟɧɨɤ ɝɪɢɛɨɜ, ɫɨɫɬɨɹɳɢɯ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɯɢɬɢɧɚ ɢ ɝɥɸɤɚɧɨɜɵɯ ɩɨɥɢɫɚɯɚɪɢɞɨɜ 

[1,35].  
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ɇɟ ɦɟɧɟɟ ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɰɟɥɥɸɥɚɡɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 

ɰɟɥɥɨɛɢɨɝɢɞɪɨɥɚɡɚɦɢ, ɷɧɞɨ-b-1,4-ɝɥɸɤɚɧɚɡɚɦɢ ɢ ɝɥɸɤɨɡɢɞɚɡɚɦɢ; ɤɫɢɥɚɧɚɡɵ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɷɧɞɨ-b-1,4-ɤɫɢɥɚɧɚɡɚɦɢ, b-ɤɫɢɥɨɡɢɞɚɡɚɦɢ, b-ɦɚɧɧɚɡɚɦɢ; 

ɩɟɤɬɢɧɚɡɵ, ɚɪɚɛɢɧɚɡɵ ɢ ɩɪɨɬɟɚɡɵ. Ƚɢɮɵ Trichodermа spp. ɨɩɭɬɵɜɚɸɬ ɝɢɮɵ 

ɞɪɭɝɨɝɨ ɝɪɢɛɚ, ɫɜɹɡɵɜɚɹɫɶ ɭɝɥɟɜɨɞɧɵɦɢ ɨɫɬɚɬɤɚɦɢ ɫɜɨɟɣ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɫ 

ɥɟɤɬɢɧɚɦɢ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɝɪɢɛɚ ɢ ɨɛɪɚɡɭɸɬ ɚɩɩɪɟɫɨɪɢɢ – ɭɬɨɥɳɟɧɢɹ 

ɦɢɰɟɥɢɹ, c ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɨɫɦɨɬɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ 

ɞɥɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɤɥɟɬɤɭ ɯɨɡɹɢɧɚ (ɪɢɫ.4) [1].  

       Ⱥ                                                        Ȼ 

 Ɋɢɫɭɧɨɤ 4. ɉɪɨɧɢɤɧɨɜɟɧɢɟ ɝɪɢɛɨɦ Trichodermа ɜ ɩɚɬɨɝɟɧɧɵɣ 

ɝɪɢɛ: Ⱥ. ɉɪɢɤɪɟɩɥɟɧɢɟ ɱɟɪɟɡ ɤɪɸɱɨɱɤɢ; Ȼ. Ɉɩɭɬɵɜɚɧɢɟ ɩɚɬɨɝɟɧɧɨɝɨ 

ɝɪɢɛɚ. 

 

Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɫɢɧɬɟɡ ɮɟɪɦɟɧɬɨɜ ɢ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ 

ɞɟɝɪɚɞɚɰɢɸ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɩɚɬɨɝɟɧɚ ɢ ɩɨɡɜɨɥɹɸɬ ɝɚɭɫɬɨɪɢɹɦ ɩɪɨɧɢɤɧɭɬɶ ɜ 

ɤɥɟɬɤɭ ɩɚɬɨɝɟɧɧɨɝɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɢ ɧɚɱɚɬɶ ɚɫɫɢɦɢɥɹɰɢɸ ɟɟ ɫɨɞɟɪɠɢɦɨɝɨ. 

Trichodermа spp. ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɤ ɤɨɪɧɸ ɪɚɫɬɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɝɢɞɪɨɮɨɛɢɧɨɜ 

– ɦɚɥɵɯ ɝɢɞɪɨɮɨɛɧɵɯ ɛɟɥɤɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɜɧɟɲɧɟɦ ɫɥɨɟ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ. 

ɉɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɧɚ ɤɨɪɧɟ ɜɢɞɵ ɝɪɢɛɨɜ ɪɨɞɚ Trichodermа ɩɪɨɞɭɰɢɪɭɸɬ 

ɰɟɥɥɸɥɚɡɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɧɢɤɧɭɬɶ ɝɢɮɚɦ ɝɪɢɛɚ ɜɧɭɬɪɶ [1]. 
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1.1.2 Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ Trichodermа 
1.1.2.1 Ƚɪɢɛɵ ɪɨɞɚ Trichodermа ɤɚɤ ɚɝɟɧɬɵ ɛɢɨɤɨɧɬɪɨɥɹ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ȼɢɞɵ Trichodermа ɜ ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜɵɞɟɥɹɸɬ ɬɨɤɫɢɱɟɫɤɢɟ 

ɜɟɳɟɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɚɧɬɢɛɢɨɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɜ ɨɫɧɨɜɟ ɞɟɣɫɬɜɢɹ 

ɤɨɬɨɪɵɯ ɥɟɠɢɬ ɦɟɯɚɧɢɡɦ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɩɪɨɰɟɫɫɵ ɛɢɨɫɢɧɬɟɡɚ ɛɟɥɤɚ ɢɥɢ 

ɯɢɬɢɧɚ ɜ ɤɥɟɬɤɚɯ ɮɢɬɨɩɚɬɨɝɟɧɨɜ. [7]. ȼɨ ɦɧɨɝɢɯ ɫɬɚɬɶɹɯ ɚɤɰɟɧɬɢɪɭɸɬ ɜɧɢɦɚɧɢɟ 

ɧɚ ɢɧɝɢɛɢɪɭɸɳɟɣ ɚɤɬɢɜɧɨɫɬɢ ɦɢɤɪɨɦɢɰɟɬɚ ɜ ɨɬɧɨɲɟɧɢɢ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ 

ɝɪɢɛɨɜ, ɬɚɤɢɯ, ɤɚɤ Fusаrium oxysporum, Phytophthorа pаrаsiticа ɢ ɞɪ. Ƚɪɢɛɵ ɪɨɞɚ 

Trichodermа ɩɪɨɹɜɥɹɸɬ ɝɢɩɟɪɩɚɪɚɡɢɬɢɡɦ – ɜɵɞɟɥɹɸɬ ɮɟɪɦɟɧɬɵ ɪɚɡɪɭɲɚɸɳɢɟ 

ɤɥɟɬɨɱɧɭɸ ɫɬɟɧɤɭ ɝɪɢɛɨɜ ɢ, ɩɪɨɧɢɤɚɹ ɫɜɨɢɦɢ ɝɢɮɚɦɢ ɜɧɭɬɪɶ ɮɢɬɨɩɚɬɨɝɟɧɨɜ, 

ɩɨɞɚɜɥɹɸɬ ɢɯ. Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɨɜɟɞɟɧɵ ɞɟɬɚɥɶɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɧɬɚɝɨɧɢɡɦɚ ɝɪɢɛɨɜ Trichodermа ɢ ɝɪɢɛɨɜ_ɮɢɬɨɩɚɬɨɝɟɧɨɜ ɞɥɹ 

ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɨɜ: T. hаrziаnum, T. аtroviride, T. virens, T. аsperellum, T. 

Аsperelloides [5,28].  

 

1.1.2.2 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɪɚɫɬɟɧɢɹɦɢ 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɥɨɠɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɫɬɪɭɤɬɭɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ 

ɢɧɞɭɰɢɪɨɜɚɧɧɵɯ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɪɚɫɬɟɧɢɣ ɹɜɥɹɟɬɫɹ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɩɚɬɨɝɟɧɚɦ. Ɏɭɧɤɰɢɸ ɛɚɪɶɟɪɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɩɚɬɨɝɟɧɨɜ 

ɜɵɩɨɥɧɹɸɬ ɤɭɬɢɤɭɥɚ ɢ ɤɥɟɬɨɱɧɚɹ ɫɬɟɧɤɚ, ɢɧɞɭɰɢɪɭɟɦɵɟ ɡɚɳɢɬɧɵɟ ɪɟɚɤɰɢɢ 

ɪɚɫɬɟɧɢɹ, ɜɤɥɸɱɚɸɳɢɟ ɩɪɨɞɭɤɰɢɸ ɫɢɝɧɚɥɶɧɵɯ ɦɨɥɟɤɭɥ (ɫɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ, 

ɷɬɢɥɟɧ, ɠɚɫɦɨɧɨɜɚɹ ɤɢɫɥɨɬɚ), ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɤɫɩɪɟɫɫɢɸ ɝɟɧɨɜ, ɫɢɧɬɟɡ 

ɚɤɬɢɜɧɵɯ ɮɨɪɦ ɤɢɫɥɨɪɨɞɚ, ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ ɢ ɞɟɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ 

ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɛɟɥɤɨɜ, ɫɢɧɬɟɡ ɮɟɧɢɥɩɪɨɩɚɧɨɢɞɨɜ, ɮɢɬɨɚɥɟɤɫɢɧɨɜ ɢ 

ɩɚɬɨɝɟɧɫɜɹɡɚɧɧɵɯ ɛɟɥɤɨɜ[4,28].  

ɉɚɬɨɝɟɧɵ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɬɪɚɬɟɝɢɢ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ 

ɛɚɪɶɟɪɚ ɢ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɬɤɚɧɢ ɪɚɫɬɟɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɩɚɬɨɝɟɧɵ ɹɜɥɹɸɬɫɹ 

ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɞɥɹ ɨɞɧɨɝɨ ɜɢɞɚ ɪɚɫɬɟɧɢɹ, ɞɪɭɝɢɟ ɠɟ ɩɨɪɚɠɚɸɬ ɲɢɪɨɤɢɣ ɤɪɭɝ 

ɪɚɫɬɟɧɢɣ, ɧɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɢɩɚ ɩɚɬɨɝɟɧɚ ɪɚɫɬɟɧɢɹ ɦɨɝɭɬ ɜɨɫɩɪɢɧɢɦɚɬɶ ɟɝɨ 
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ɩɪɢɫɭɬɫɬɜɢɟ ɢ ɢɧɢɰɢɢɪɨɜɚɬɶ ɡɚɳɢɬɧɭɸ ɪɟɚɤɰɢɸ. ɋɧɚɱɚɥɚ ɪɚɫɬɟɧɢɹ ɪɚɫɩɨɡɧɚɸɬ 

ɷɥɢɫɢɬɨɪɵ (ɜɟɳɟɫɬɜɚ, ɢɧɞɭɰɢɪɭɸɳɢɟ ɷɤɫɩɪɟɫɫɢɸ ɡɚɳɢɬɧɵɯ ɝɟɧɨɜ ɜ ɪɚɫɬɟɧɢɹɯ) 

ɢ «ɦɨɥɟɤɭɥɹɪɧɵɣ ɨɛɪɚɡ» ɩɚɬɨɝɟɧɚ (ɮɟɪɦɟɧɬɵ, ɛɟɥɤɢ, ɩɪɨɞɭɤɬɵ ɪɚɫɩɚɞɚ 

ɩɨɥɢɫɚɯɚɪɢɞɨɜ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɪɚɫɬɟɧɢɹ). ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɭɡɧɚɜɚɧɢɟ 

ɩɚɬɨɝɟɧɚ ɜɢɞɨɫɩɟɰɢɮɢɱɧɨ, ɩɪɢ ɧɟɫɩɟɰɢɮɢɱɧɨɦ ɭɡɧɚɜɚɧɢɢ ɧɚɥɢɱɢɟ ɜɨɡɛɭɞɢɬɟɥɹ 

ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɢɫɢɬɨɪɚ [4]. Ɋɟɡɭɥɶɬɚɬɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɯɨɡɹɢɧɚ ɢ ɩɚɬɨɝɟɧɚ ɹɜɥɹɟɬɫɹ ɥɢɛɨ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ, ɥɢɛɨ ɭɫɬɨɣɱɢɜɨɫɬɶ 

ɪɚɫɬɟɧɢɹ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɱɟɬɚɧɢɟɦ ɝɟɧɨɬɢɩɨɜ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɹ ɢ ɫɚɦɨɝɨ ɩɚɬɨɝɟɧɚ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

[4,28]. Ƚɪɢɛɵ ɪɨɞɚ Trichodermа ɤɨɥɨɧɢɡɢɪɭɸɬ ɤɨɪɧɟɜɭɸ ɫɢɫɬɟɦɭ ɪɚɫɬɟɧɢɣ, 

ɜɫɬɭɩɚɹ ɜ ɚɜɢɪɭɥɟɧɬɧɵɣ ɫɢɦɛɢɨɡ ɫ ɪɚɫɬɟɧɢɹɦɢ, ɢ ɜɵɡɵɜɚɸɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɭ 

ɩɨɫɥɟɞɧɢɯ ɤ ɝɪɢɛɤɨɜɵɦ ɢɧɮɟɤɰɢɹɦ.  ɉɪɢ ɷɬɨɦ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɧɟɣ 

ɪɚɫɬɟɧɢɣ ɢ ɜɧɭɬɪɢ ɷɩɢɞɟɪɦɢɫɚ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɠɢɡɧɟɫɬɨɣɤɢɯ ɢ 

ɞɨɥɝɨɠɢɜɭɳɢɯ ɤɨɥɨɧɢɣ. ɇɚ ɪɢɫɭɧɤɟ 5 ɩɨɤɚɡɚɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ T.аsperellum T-

203 ɫ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɨɝɭɪɰɚ [1]. 
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ȼ           Ƚ 
Ɋɢɫɭɧɨɤ 5. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ Trichodermа аsperellum T-203 ɫ ɤɨɪɧɹɦɢ 

ɨɝɭɪɰɚ: 

Ⱥ. Ⱥɩɩɪɟɫɨɪɢɹ-ɩɨɞɨɛɧɚɹ ɫɬɪɭɤɬɭɪɚ;  

Ȼ. Ɉɛɜɢɜɚɧɢɟ ɤɨɪɧɟɜɨɝɨ ɜɨɥɨɫɤɚ (ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɞɪɭɝɢɦɢ 

ɝɪɢɛɚɦɢ);  

ȼ. ɉɪɨɧɢɤɧɨɜɟɧɢɟ ɜ ɤɨɪɬɢɤɚɥɶɧɵɟ ɤɥɟɬɤɢ ɤɨɪɧɹ;  

Ƚ. Ʉɨɪɧɢ ɨɝɭɪɰɚ ɧɚɱɢɧɚɸɬ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɝɪɢɛɵ-ɚɧɬɚɝɨɧɢɫɬɵ 

ɭɬɨɥɳɟɧɢɟɦ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ (W), ɤɨɬɨɪɭɸ ɝɢɮɵ ɝɪɢɛɨɜ (T), ɧɚɯɨɞɹɳɢɟɫɹ ɜ 

ɢɧɬɪɚɰɟɥɥɸɥɹɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (IS), ɩɵɬɚɸɬɫɹ ɛɟɡɭɫɩɟɲɧɨ ɩɪɟɨɞɨɥɟɬɶ. 

ɉɨɜɵɲɟɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɢ ɨɫɦɨɮɢɥɶɧɚɹ ɩɪɢɪɨɞɚ ɫɬɟɧɤɢ ɤɥɟɬɤɢ-

ɯɨɡɹɢɧɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɨɞɭɤɰɢɸ ɮɟɧɨɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɬɜɟɬ ɧɚ 

Trichodermа аsperellum, ɤɨɬɨɪɵɟ ɯɨɪɨɲɨ ɨɤɪɚɲɢɜɚɸɬɫɹ ɜ ɪɟɚɤɰɢɢ ɫ 

ɝɢɞɪɨɤɫɢɝɪɭɩɩɚɦɢ [1]. 

Ɉɬɫɭɬɫɬɜɢɟ ɩɚɬɨɝɟɧɧɨɫɬɢ ɝɪɢɛɨɜ ɪɨɞɚ Trichodermа ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɪɚɫɬɢɬɟɥɶɧɵɦ ɨɪɝɚɧɢɡɦɚɦ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɣ ɝɪɢɛ ɜɵɪɚɛɚɬɵɜɚɟɬ ɪɹɞ 
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ɦɟɬɚɛɨɥɢɬɨɜ, ɩɨɜɵɲɚɸɳɢɯ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɦɧɨɠɟɫɬɜɚɦ ɝɪɢɛɤɨɜɵɯ 

ɢɧɮɟɤɰɢɣ. Ɏɢɬɨɝɨɪɦɨɧɵ ɝɪɢɛɚ – ɰɢɬɨɤɢɧɢɧɵ, ɤɨɬɨɪɵɟ, ɩɨɫɬɭɩɚɹ ɜ 

ɪɚɫɬɢɬɟɥɶɧɵɣ ɨɪɝɚɧɢɡɦ, ɫɬɢɦɭɥɢɪɭɸɬ ɟɝɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɢɜɨɞɹ 

ɤ ɛɨɥɟɟ ɚɤɬɢɜɧɨɦɭ ɪɚɡɜɢɬɢɸ. Trichodermа  ɬɚɤ ɠɟ ɜɵɞɟɥɹɟɬ ɮɚɤɬɨɪɵ ɪɨɫɬɚ 

(ɰɢɬɨɤɢɧɢɧɵ, ɚɭɤɫɢɧɵ, ɷɬɢɥɟɧ), ɜɢɬɚɦɢɧɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ, 

ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ ɢ ɛɨɥɶɲɟ ɫɨɬɧɢ ɚɧɬɢɛɢɨɬɢɤɨɜ. ɇɚɩɪɢɦɟɪ, ɢɡ 

ɞɚɧɧɨɝɨ ɝɪɢɛɚ ɜɵɞɟɥɹɸɬ ɚɧɬɢɛɢɨɬɢɤ ɬɪɢɯɨɬɟɰɢɧ ɢ ɬɪɢɯɨɞɟɪɦɢɧ, ɤɨɬɨɪɵɣ 

ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɫɪɟɞɫɬɜɨ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɨɬ ɝɪɢɛɤɨɜɵɯ ɛɨɥɟɡɧɟɣ [5,28]. 

 

1.1.3 ɉɪɚɤɬɢɱɟɫɤɚɹ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ  

Ɍɪɢɯɨɞɟɪɦɚ ɩɪɨɞɭɰɢɪɭɟɬ ɮɟɪɦɟɧɬɵ (ɰɟɥɥɸɥɚɡɵ, ɯɢɬɢɧɚɡɵ, ɩɟɤɬɢɧɚɡɵ, 

ɤɫɢɥɚɧɚɡɵ, ɫɟɪɢɧɡɚɜɢɫɢɦɵɟ ɩɪɨɬɟɢɧɚɡɵ ɢ ɞɪ.), ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɣ, ɩɢɳɟɜɨɣ, ɬɟɤɫɬɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɨɫɬɹɯ, ɩɪɢ 

ɩɨɥɭɱɟɧɢɢ ɫɩɢɪɬɚ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɱɢɳɚɸɳɢɯ ɫɪɟɞɫɬɜ, ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɯɨɞɨɜ ɫ 

ɰɟɥɥɸɥɨɡɨɣ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ. Ƚɪɢɛɵ Trichodermа 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 

ɩɨɱɜɵ [1,21].  

Ⱥɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɨɝɨ ɝɪɢɛɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ  ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ 

ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɨɬ ɝɪɢɛɧɵɯ ɜɨɡɛɭɞɢɬɟɥɟɣ ɛɨɥɟɡɧɟɣ (ɜɤɥɸɱɚɹ ɤɨɪɧɟɜɵɟ ɢ 

ɩɪɢɤɨɪɧɟɜɵɟ ɝɧɢɥɢ). ɉɨɤɚɡɚɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ 

ɬɪɢɯɨɞɟɪɦɵ ɨɤɚɡɚɥɨɫɶ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɦɟɧɹɟɦɵɦɢ 

ɮɭɧɝɢɰɢɞɚɦɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɪɹɞɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ [21,6,29,8]. 

Ⱥɧɬɚɝɨɧɢɫɬ ɢ ɞɪɭɝɢɟ ɩɨɥɟɡɧɵɟ ɩɨɱɜɟɧɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɩɨɜɵɲɚɸɬ ɪɨɫɬ 

ɪɚɫɬɟɧɢɣ ɢ ɭɪɨɠɚɣɧɨɫɬɶ, ɧɨ ɞɨɥɝɨɜɪɟɦɟɧɧɨɟ ɭɥɭɱɲɟɧɢɟ ɜɵɡɵɜɚɸɬ 

ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɪɢɡɨɫɮɟɪɨɤɨɦɩɟɬɟɧɬɧɵɟ ɲɬɚɦɦɵ. ȼ ɦɚɫɲɬɚɛɧɨɦ 

ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ T. hаrziаnum ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ 

ɜɦɟɫɬɨ ɯɢɦɢɱɟɫɤɢɯ ɮɭɧɝɢɰɢɞɨɜ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɧɟ ɬɨɥɶɤɨ ɩɪɨɹɜɥɹɟɬ ɜɵɫɨɤɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɧɨ ɢ ɛɟɡɨɩɚɫɟɧ ɞɥɹ ɱɟɥɨɜɟɤɚ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɟɣɫɬɜɢɟɦ 

ɩɟɫɬɢɰɢɞɨɜ ɷɮɮɟɤɬ ɨɬ ɞɚɧɧɨɝɨ ɛɢɨɤɨɧɬɪɨɥɶɧɨɝɨ ɚɝɟɧɬɚ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚɞɨɥɝɨ, ɨɧ 
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ɧɢɠɟ ɩɨ ɫɬɨɢɦɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɚɟɬ ɫɨɫɬɨɹɧɢɟ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ 

ɪɚɫɬɟɧɢɣ [1].  

ȼ Ɋɨɫɫɢɢ ɫɨɡɞɚɧɵ ɛɢɨɩɪɟɩɚɪɚɬɵ ɧɚ ɨɫɧɨɜɟ ɝɪɢɛɨɜ Trichodermа. 

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɛɨɪɶɛɵ ɫ ɜɨɡɛɭɞɢɬɟɥɹɦɢ ɜɟɪɬɢɰɢɥɟɡɧɨɝɨ ɭɜɹɞɚɧɢɹ ɯɥɨɩɱɚɬɧɢɤɚ 

– Verticillium dаhilаe, ɫɤɥɟɪɨɬɢɧɢɨɡɚ ɨɝɭɪɰɚ – Sclerotiniа sclerotiorum, 

ɪɢɡɨɤɬɢɧɢɨɡɚ ɤɚɪɬɨɮɟɥɹ – Rhizoctoniа solаni ɩɪɢɦɟɧɹɸɬ ɛɢɨɩɪɟɩɚɪɚɬ 

ɬɪɢɯɨɞɟɪɦɢɧ. ȼ ɋɒȺ ɫɨɡɞɚɧ ɛɢɨɩɪɟɩɚɪɚɬ ɜ ɝɪɚɧɭɥɚɯ ɧɚ ɨɫɧɨɜɟ T. hаrziаnum. ȼ 

ɒɜɟɰɢɢ ɡɚɩɚɬɟɧɬɨɜɚɧ ɛɢɨɩɪɟɩɚɪɚɬ, ɧɚ ɨɫɧɨɜɟ ɛɢɨɦɚɫɫɵ T. viride. ȼ Ⱥɧɝɥɢɢ 

ɫɭɳɟɫɬɜɭɟɬ ɦɢɤɪɨɮɭɧɝɢɰɢɞɧɵɣ ɩɪɨɞɭɤɬ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɫɩɨɪɵ ɢ ɦɢɰɟɥɢɣ 

Trichodermа viride [23]. ɇɚ ɬɪɚɜɨɹɞɧɵɯ ɜɪɟɞɢɬɟɥɟɣ ɞɚɧɧɵɣ ɚɧɬɨɝɨɧɢɫɬ ɧɟ 

ɜɥɢɹɟɬ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɥɢɱɢɧɤɢ, ɨɛɪɚɛɨɬɚɧɧɵɟ ɛɢɨɩɪɟɩɚɪɚɬɚɦɢ ɧɚ ɨɫɧɨɜɟ 

ɝɪɢɛɨɜ Trichodermа, ɢ ɞɨɫɬɢɝɲɢɟ ɫɬɚɞɢɢ ɤɭɤɨɥɤɢ, ɧɢ ɩɨ ɤɚɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɧɟ 

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɬɚɞɢɢ ɤɨɧɬɪɨɥɹ [38]. 

 

1.2 Ⱦɟɬɨɧɚɰɢɨɧɧɵɟ ɧɚɧoɚɥɦɚɡɵ ɜɡɪɵɜɧɨɝɨ ɫɢɧɬɟɡɚ 

Ⱦɟɬɨɧɚɰɢɨɧɧɵɟ ɚɥɦɚɡɵ – ɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ ɤɨɦɩɨɧɟɧɬɚ, ɩɨɥɭɱɚɟɦɚɹ 

ɜɡɪɵɜɧɵɦ ɩɭɬɟɦ ɢɡ ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɢɯ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɩɪɢ 

ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɤɢɫɥɨɪɨɞɧɨɦ ɛɚɥɚɧɫɟ. Ɉɬɧɨɫɢɬɫɹ ɤ ɧɚɧɨɦɚɬɟɪɢɚɥɚɦ, ɢɡɭɱɟɧɢɟ ɢ 

ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɥɟɤɚɟɬ ɲɢɪɨɤɢɣ ɤɪɭɝ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. Ⱦɚɧɧɵɟ 

ɚɥɦɚɡɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɧɨɪɚɡɦɟɪɧɨɫɬɶɸ, ɚɤɬɢɜɧɨɫɬɶɸ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ 

ɨɛɨɥɨɱɤɢ ɢ ɯɢɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɚɥɦɚɡɧɨɝɨ ɹɞɪɚ [9,20,30].  

ɋɢɧɬɟɡ ɚɥɦɚɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ, ɩɪɨɜɨɞɢɬɫɹ ɫ 1961 

ɝ. ɇɚɧɨɚɥɦɚɡɵ ɛɵɥɢ ɜɩɟɪɜɵɟ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɜ 1963 ɝ. Ɋɨɫɫɢɣɫɤɢɦɢ ɭɱɟɧɵɦɢ 

ɩɭɬɟɦ ɜɡɪɵɜɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɦɨɳɧɵɯ ɫɨɫɬɚɜɨɜ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɫ 

ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɤɢɫɥɨɪɨɞɧɵɦ ɛɚɥɚɧɫɨɦ ɜ ɧɟɨɤɢɫɥɟɧɧɨɣ ɫɪɟɞɟ. ȼɩɨɫɥɟɞɫɬɜɢɢ 

ɜɟɥɢɫɶ ɦɚɫɲɬɚɛɧɵɟ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ 

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɱɢɫɬɵɣ ɭɝɥɟɪɨɞ ɢ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɟ ɫɦɟɫɢ 

[9,17]. 
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1.2.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɬɨɧɚɰɢɨɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ 

ɇɚɧɨɚɥɦɚɡ (ɇȺ) – ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɣ ɚɥɦɚɡ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɭɝɥɟɪɨɞɧɭɸ ɧɚɧɨɫɬɪɭɤɬɭɪɭ, ɢɦɟɸɳɭɸ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɬɢɩɢɱɧɨɟ ɞɥɹ 

ɚɥɦɚɡɚ. ɏɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɨɞɧɨɝɨ ɧɚɧɨɤɪɢɫɬɚɥɥɚ ɪɚɜɟɧ 1÷10 ɧɚɧɨɦɟɬɪɨɜ (10-

100 ɚɧɝɫɬɪɟɦ).  

ɇȺ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɴɟɤɬɵ ɫ 3-ɯ ɫɥɨɣɧɨɣ ɫɬɪɭɤɬɭɪɨɣ:  

1. Ⱥɥɦɚɡɧɨɟ ɹɞɪɨ – ɪɚɡɦɟɪ 3-6 ɧɦ, ɫɨɞɟɪɠɢɬ ɞɨ 70-90% ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ;  

2. ɉɟɪɟɯɨɞɧɚɹ ɭɝɥɟɪɨɞɧɚɹ ɨɛɨɥɨɱɤɚ ɜɨɤɪɭɝ ɹɞɪɚ ɢɡ ɪɟɧɬɝɟɧɨɚɦɨɪɮɧɵɯ 

ɫɬɪɭɤɬɭɪ ɭɝɥɟɪɨɞɚ – ɪɚɡɦɟɪ 0,4-1,0 ɧɦ, ɜɦɟɳɚɟɬ ɞɨ 10-30% ɚɬɨɦɨɜ 

ɭɝɥɟɪɨɞɚ;  

3. ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɫɥɨɣ, ɜ ɤɨɬɨɪɨɦ ɤɪɨɦɟ ɭɝɥɟɪɨɞɚ ɧɚɯɨɞɹɬɫɹ ɢ ɞɪɭɝɢɟ 

ɝɟɬɟɪɨɚɬɨɦɵ (Ɉ, ɇ), ɨɛɪɚɡɭɸɳɢɟ ɪɹɞ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ; ɚɬɨɦɵ 

ɚɡɨɬɚ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɜɫɟɦ ɫɥɨɹɦ ɧɚɧɨɚɥɦɚɡɚ. 

ɋɯɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɧɨɚɥɦɚɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 6 [9,3,4].   

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 6. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɧɨɚɥɦɚɡɚ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ (ɩɨ Ɉ. ɒɟɧɞɟɪɨɜɨɣ) [4]. 

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D1%88%D1%91%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D1%88%D1%91%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BC%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
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ɍ ȾɇȺ ɜɟɫɶɦɚ ɧɟɛɨɥɶɲɨɣ ɞɢɚɩɚɡɨɧ ɪɚɡɦɟɪɨɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢɰ, 

ɪɚɜɧɵɣ 3-6 ɧɦ, ɞɚɧɧɵɟ ɩɨɞɬɜɟɪɠɞɟɧɵ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ –– ɜɵɫɨɤɨɪɚɡɪɟɲɚɸɳɚɹ ɩɪɨɫɜɟɱɢɜɚɸɳɚɹ ɷɥɟɤɬɪɨɧɧɚɹ 

ɦɢɤɪɨɫɤɨɩɢɹ (ɪɢɫ. 7) [19]. 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 7.  Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɱɚɫɬɢɰɵ ɇȺ [4]. 

 

ɉɨɪɨɲɨɤ ȾɇȺ, ɩɨ ɬɢɩɭ ɨɪɝɚɧɢɡɚɰɢɢ ɱɚɫɬɢɰ, ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ 

ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɜɟɳɟɫɬɜ. ȼɵɞɟɥɟɧɢɟ ɧɚɧɨɚɥɦɚɡɨɜ ɢɡ ɚɦɨɪɮɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɩɨɞɪɵɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɛɪɚɛɨɬɤɭ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ ɫɢɥɶɧɵɦɢ 

ɨɤɢɫɥɢɬɟɥɹɦɢ, ɫɥɟɞɫɬɜɢɟɦ ɱɟɝɨ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɫ ɥɚɛɢɥɶɧɵɦ ɩɪɨɬɨɧɨɦ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɹɜɥɟɬɫɹ 

ɝɢɞɪɨɮɢɥɶɧɨɫɬɶ. ɉɨɜɵɲɟɧɧɚɹ ɞɢɫɩɟɪɫɧɨɫɬɶ ɢ ɧɚɥɢɱɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ 

– ɩɚɪɚɦɟɬɪɵ, ɧɚ ɤɨɬɨɪɵɯ ɛɚɡɢɪɭɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɩɨɩɵɬɤɢ ɜɧɟɞɪɟɧɢɹ 

ɱɚɫɬɢɰ ȾɇȺ ɜ ɩɪɚɤɬɢɤɭ [30]. 

 

1.2.2 ɉɪɨɦɵɲɥɟɧɧɵɣ ɫɢɧɬɟɡ ɧɚɧɨɚɥɦɚɡɨɜ 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɩɨɥɭɱɟɧɢɹ ɚɥɦɚɡɧɵɯ ɧɚɧɨɱɚɫɬɢɰ:  

1. ȼɵɞɟɥɟɧɢɟ ɢɡ ɩɪɢɪɨɞɧɵɯ ɚɥɦɚɡɨɜ;  

2. ɋɢɧɬɟɡ ɩɪɢ ɫɜɟɪɯɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɞɚɜɥɟɧɢɹɯ;  

3. Ⱦɟɬɨɧɚɰɢɨɧɧɵɣ ɫɢɧɬɟɡ;  
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4. ɗɥɟɤɬɪɨɧɧɨ- ɢ ɢɨɧɧɨ-ɥɭɱɟɜɵɟ ɦɟɬɨɞɵ (ɨɫɧɨɜɚɧɵ ɧɚ ɨɛɥɭɱɟɧɢɢ 

ɩɭɱɤɚɦɢ ɷɥɟɤɬɪɨɧɨɜ ɢ ɢɨɧɚɦɢ ɚɪɝɨɧɚ);  

5. Ɉɫɚɠɞɟɧɢɟ ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɟɝɨ ɩɚɪɚ ɯɢɦɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ;  

6. ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɟ ɨɫɚɠɞɟɧɢɟ ɧɚ ɚɧɨɞɟ [4]. 

ɉɪɨɦɵɲɥɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɇȺ ɜɤɥɸɱɚɟɬ: ɞɟɬɨɧɚɰɢɨɧɧɵɣ ɫɢɧɬɟɡ, 

ɯɢɦɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɇȺ ɨɬ ɤɢɫɥɨɬɵ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ, ɭɥɚɜɥɢɜɚɧɢɟ ɢ 

ɩɨɫɥɟɞɭɸɳɚɹ ɭɬɢɥɢɡɚɰɢɹ ɤɢɫɥɵɯ ɩɚɪɨɜ ɢ ɝɚɡɨɜ, ɩɨɞɝɨɬɨɜɤɭ ɢ ɪɟɰɢɤɥɢɡɚɰɢɸ 

ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ, ɜɨɞɨɩɨɞɝɨɬɨɜɤɭ [9].  

Ɉɱɢɫɬɤɚ ɇȺ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɠɢɞɤɨɮɚɡɧɨɝɨ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ ɩɨɞ 

ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɢɟ ɢ ɫɬɚɛɢɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɱɢɫɬɤɢ, 

ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɬɪɚɛɨɬɚɧɧɨɣ ɢ ɥɟɝɤɨ ɩɨɞɞɚɟɬɫɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ 

ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ. ɉɪɟɞɩɪɢɹɬɢɹ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɇȺ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɫɬɚɞɢɣ: 1. Ɉɛɪɚɛɨɬɤɚ ɲɢɯɬɵ 50-99%-ɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ 

ɩɪɢ 80-180°C; 2. Ɉɛɪɚɛɨɬɤɚ ɲɢɯɬɵ 10-40%-ɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ ɩɪɢ 220-280°C. 

Ɍɚɤ ɠɟ ɟɫɬɶ ɛɨɥɟɟ ɧɨɜɵɣ ɫɩɨɫɨɛ ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɇȺ, ɫɭɬɶ ɤɨɬɨɪɨɝɨ 

ɫɨɫɬɨɢɬ ɜ ɫɨɜɦɟɫɬɧɨɣ ɨɛɪɚɛɨɬɤɟ ɚɥɦɚɡɧɵɯ ɲɢɯɬ 40%-ɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ ɢ 

ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ ɩɪɢ 200-280°C ɢ ɞɚɜɥɟɧɢɢ 5-15 Ɇɩɚ. ȼ ɯɨɞɟ ɞɚɧɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɧɟ ɡɚɬɪɚɝɢɜɚɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɚɥɦɚɡɧɨɝɨ ɹɞɪɚ, ɧɨ ɡɚɧɨɜɨ ɮɨɪɦɢɪɭɟɬɫɹ 

ɜɧɟɲɧɢɣ ɫɥɨɣ ɱɚɫɬɢɰ ɇȺ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɨɱɢɫɬɤɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɟɣ 

ɫɬɚɞɢɟɣ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɫɜɨɣɫɬɜ ɇȺ, ɜɟɞɶ ɧɚ ɷɬɨɣ ɫɬɚɞɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ ɩɪɨɞɭɤɬɚ. 

Ɉɛɳɟɩɪɢɡɧɚɧɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɪɚɛɨɬɵ ɩɨ ɫɢɧɬɟɡɭ ɚɥɦɚɡɚ ɩɪɢ ɞɟɬɨɧɚɰɢɢ 

ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɤɢɫɥɨɪɨɞɧɵɦ ɛɚɥɚɧɫɨɦ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ 

ɑɟɥɹɛɢɧɫɤɟ ɜ 60-ɯ ɝɨɞɚɯ ȼɨɥɤɨɜɵɦ Ʉ.ȼ., ȿɥɢɧɵɦ ȼ.ɂ., Ⱦɚɧɢɥɟɧɤɨ ȼ.ȼ. [9, 17].  

ȼ ɯɨɞɟ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚɧɨɚɥɦɚɡɨɜ ɜ ɞɟɬɨɧɚɰɢɨɧɧɨɣ ɜɨɥɧɟ ɩɪɨɬɟɤɚɸɬ 

ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ:  

1. Ʉɨɧɞɟɧɫɚɰɢɹ ɭɝɥɟɪɨɞɚ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɟɪɜɢɱɧɵɯ 

ɤɥɚɫɬɟɪɨɜ (ɫ d < 1 ɧɦ);  
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2. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɥɚɫɬɟɪɨɜ (ɠɢɞɤɨ-ɤɚɩɟɥɶɧɚɹ ɤɨɚɥɟɫɰɟɧɡɢɹ), ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɚɧɨɤɚɩɟɥɶ:  

3. Ʉɪɢɫɬɚɥɢɡɚɰɢɹ ɧɚɧɨɤɚɩɟɥɶ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɚɧɨɚɥɦɚɡɨɜ (ɩɪɢ ɭɫɥɨɜɢɢ 

ɞɨɫɬɚɬɨɱɧɨɝɨ ɜɪɟɦɟɧɢ ɢɯ ɨɯɥɚɠɞɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɵɦɢ ɩɨɬɨɤɚɦɢ 

ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ) ɢɥɢ ɚɦɨɪɮɢɡɚɰɢɹ ɧɚɧɨɤɚɩɟɥɶ ɢ ɤɥɚɫɬɟɪɨɜ, ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɜɨɛɨɞɧɨɣ ɢ ɫɜɹɡɚɧɧɨɣ ɫɚɠɢ [9].  

4. 1.2.3 Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɇȺ ɜ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ 

ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ ɞɨɜɨɥɶɧɨ ɨɛɲɢɪɧɚ – ɨɬ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɨɩɬɢɤɢ ɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɞɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. Ɉɧɢ ɨɬɥɢɱɚɸɬɫɹ ɭɧɢɤɚɥɶɧɵɦ 

ɫɨɱɟɬɚɧɢɟɦ ɫɜɨɣɫɬɜ, ɩɪɢɫɭɳɢɯ ɤɚɤ ɚɥɦɚɡɭ, ɬɚɤ ɢ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɧɚɧɨɫɬɪɭɤɬɭɪ 

[41]. Ⱦɟɬɨɧɚɰɢɨɧɧɵɟ ɧɚɧɨɚɥɦɚɡɵ ɬɚɤ ɠɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɚɥɦɚɡɧɵɯ ɩɨɤɪɵɬɢɣ, ɚɛɪɚɡɢɜɧɵɯ ɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ [3]. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɥɢɞɢɪɭɸɬ ɬɪɢ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢɦɟɧɟɧɢɹ ɇȺ: ɮɢɧɢɲɧɨɟ ɩɨɥɢɪɨɜɚɧɢɟ, 

ɝɚɥɶɜɚɧɢɤɚ, ɦɚɫɥɹɧɵɟ ɤɨɦɩɨɡɢɰɢɢ. ɇȺ ɫɥɭɠɚɬ ɜ ɪɨɥɢ ɦɨɳɧɨɝɨ 

ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɨɛɟɫɩɟɱɢɜɚɹ ɞɢɫɩɟɪɫɢɨɧɧɨɟ ɭɩɪɨɱɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɇȺ ɜ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɹɯ ɩɨɜɵɲɚɸɬɫɹ 

ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ, ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ, ɭɥɭɱɲɚɟɬɫɹ 

ɜɧɟɲɧɢɣ ɜɢɞ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɩɨɪɢɫɬɨɫɬɶ. ɉɪɢ ɧɟɛɨɥɶɲɨɦ ɫɨɞɟɪɠɚɧɢɢ 

ɱɚɫɬɢɰ ɇȺ ɞɨɫɬɢɝɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɩɨɤɪɵɬɢɸ. ȼɜɟɞɟɧɢɟ 

ɚɥɦɚɡɧɵɯ ɱɚɫɬɢɰ ɜ ɩɨɥɢɪɨɜɚɥɶɧɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɯɢɦɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɥɢɪɨɜɚɧɢɹ, ɡɚɦɟɬɧɨ ɩɨɜɵɲɚɟɬɫɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɰɟɥɨɦ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɇȺ ɤɚɤ ɦɨɞɢɮɢɤɚɬɨɪɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ ɩɟɪɟɞ 

ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɨɞɨɛɧɵɯ ɜɟɳɟɫɬɜ: 

1. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɛɚɡɨɜɨɦ ɦɚɫɥɟ; 

2. ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɦɢɧɟɪɚɥɶɧɵɦɢ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ 

ɦɚɫɥɚɦɢ; 

3. Ȼɡɨɩɚɫɧɨɫɬɶ ɭɝɥɟɪɨɞɧɨɣ ɞɨɛɚɜɤɢ ɜ ɦɚɫɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɱɚɫɬɢɰɚɦɢ ɢɥɢ ɮɬɨɪɭɝɥɟɪɨɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ.  
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ɉɪɢɦɟɪɨɦ ɞɥɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɫɥɭɠɢɬ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ 

ɚɪɯɢɬɟɤɬɭɪɵ ɢɡ ɦɪɚɦɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɸɬ ɫɢɥɢɤɚɬɧɨ-ɨɪɝɚɧɢɱɟɫɤɢɟ 

ɩɨɤɪɵɬɢɹ, ɜɤɥɸɱɚɸɳɢɟ ɇȺ. Ɂɚɤɥɸɱɟɧɨ, ɱɬɨ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɇȺ ɩɨ ɜɫɟɣ 

ɩɥɨɳɚɞɢ ɨɛɪɚɛɨɬɤɢ, ɩɨɞɚɜɥɹɟɬɫɹ ɪɨɫɬ ɝɪɢɛɤɨɜ ɢ ɛɚɤɬɟɪɢɣ, ɪɚɡɪɭɲɚɸɳɢɯ 

ɫɬɪɭɤɬɭɪɭ ɤɚɦɧɹ [18].  

ɉɪɢɦɟɧɟɧɢɟ ɱɚɫɬɢɰ ɧɚɧɨ ɪɚɡɦɟɪɨɜ ɨɬɤɪɵɜɚɟɬ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ 

ɛɢɨɥɨɝɢɢ ɢ ɦɟɞɢɰɢɧɟ. ɇɚɩɪɢɦɟɪ, ɭ ɧɚɧɨɱɚɫɬɢɰ ɡɨɥɨɬɚ ɟɫɬɶ ɫɩɨɫɨɛɧɨɫɬɶ 

ɩɪɨɧɢɤɚɬɶ ɜ ɤɥɟɬɤɭ ɢ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ―ɩɪɢɜɢɜɤɭ‖ ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɦɚɤɪɨɦɨɥɟɤɭɥ (ɩɪɨɬɟɢɧɵ ɢ ɚɦɢɧɨɤɢɫɥɨɬɵ), ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɜɤɢ 

ɥɟɤɚɪɫɬɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɪɚɠɟɧɧɵɦ ɭɱɚɫɬɤɚɦ. [3,11]. ɉɪɢ ɯɢɦɢɨɬɟɪɚɩɢɢ 

ɛɨɥɶɧɵɯ ɨɱɟɧɶ ɜɵɫɨɤɨ ɩɪɢɦɟɧɟɧɢɟ ɬɨɤɫɢɱɧɵɯ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɜ 

ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɚɤɬɭɚɥɟɧ ɩɨɢɫɤ ɦɚɥɨɬɨɤɫɢɱɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɚɧɚɥɨɝɢɱɧɨɝɨ 

ɞɟɣɫɬɜɢɹ. ɑɟɦ ɢ ɨɬɥɢɱɚɸɬɫɹ ɇȺ, ɹɜɥɹɹɫɶ ɩɨɥɧɨɫɬɶɸ ɛɢɨɫɨɜɦɟɫɬɢɦɵɦɢ, 

ɩɪɟɨɞɨɥɟɜɚɹ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɛɚɪɶɟɪɵ, ɧɟ ɹɜɥɹɸɬɫɹ ɬɨɤɫɢɱɧɵɦɢ ɢ 

ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɧɟ ɜɵɡɵɜɚɹ ɝɟɧɨɦɧɵɟ ɦɭɬɚɰɢɢ [9]. Ʉ ɩɪɢɦɟɪɭ, 

ɩɪɢ ɢɡɭɱɟɧɢɢ ɦɨɞɟɥɟɣ ɪɚɤɚ ɩɟɱɟɧɢ ɢ ɦɨɥɨɱɧɨɣ ɠɟɥɟɡɵ in vivo ɭ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɦɵɲɟɣ, ɦɧɨɝɨɩɪɨɮɢɥɶɧɚɹ ɝɪɭɩɩɚ ɭɱɟɧɵɯ, ɢɧɠɟɧɟɪɨɜ ɢ ɤɥɢɧɢɰɢɫɬɨɜ 

ɭɫɬɚɧɨɜɢɥɚ, ɱɬɨ ɥɟɬɚɥɶɧɚɹ ɞɨɡɚ ɯɢɦɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɩɪɟɩɚɪɚɬɚ, ɫɜɹɡɚɧɧɚɹ ɫ 

ɇȺ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬ ɪɚɡɦɟɪ ɨɩɭɯɨɥɢ ɭ ɠɢɜɨɬɧɵɯ. ɉɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ 

ɜɵɠɢɜɚɟɦɨɫɬɢ ɩɨɜɵɫɢɥɫɹ, ɚ ɩɨɛɨɱɧɵɯ ɬɨɤɫɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ ɧɚ ɬɤɚɧɢ ɢ 

ɨɪɝɚɧɵ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. ȼɨ ɜɫɟɯ ɢɫɩɵɬɚɧɢɹɯ ɇȺ ɩɪɨɹɜɥɹɸɬ ɡɚɦɟɬɧɨɟ 

ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɞɟɣɫɬɜɢɟ, ɨɫɧɨɜɚ ɪɟɡɭɥɶɬɚɬɚ ɤɨɬɨɪɨɝɨ – ɭɜɟɥɢɱɟɧɢɟ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɛɨɥɶɧɵɯ [3,9,11]. 

 

1.2.4 Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɧɚɧɨɚɥɦɚɡɨɜ 

ɍ ɇȺ ɯɢɦɢɱɟɫɤɢ ɩɚɫɫɢɜɧɨɟ ɹɞɪɨ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɚɥɦɚɡɚ, ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ 

ɢ ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɥɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɢɡ ɧɟ 

ɨɩɚɫɧɵɯ ɞɥɹ ɠɢɜɨɝɨ ɨɪɝɚɧɢɡɦɚ [9]. Ȼɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɢɮɢɤɚɰɢɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɚɧɨ ɪɚɡɦɟɪɵ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɯ ɤɚɤ ɜɟɫɶɦɚ 

ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɨɛɴɟɤɬɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɞɨɫɬɚɜɤɢ 
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ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ. Ȼɨɥɶɲɢɧɫɬɜɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɩɪɢɭɪɨɱɟɧɨ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɭɬɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɟɱɟɧɢɹ 

ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɡɚ ɫɱɺɬ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɧɚɧɨɚɥɦɚɡɚɦɢ. Ⱥɥɦɚɡɨɩɨɞɨɛɧɵɟ ɧɚɧɨɱɚɫɬɢɰɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɨɟ ɡɚɞɟɪɠɢɜɚɟɬ ɜɟɳɟɫɬɜɚ ɜ ɤɥɟɬɤɟ ɧɚ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ. 

ɗɬɨ ɫɜɨɣɫɬɜɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɬɨɤɫɢɱɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɜ 

ɨɪɝɚɧɢɡɦɟ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɦɟɧɶɲɢɬɶ ɞɨɡɭ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɩɪɟɩɚɪɚɬɚ 

[18]. 

 

1.3 Аvenа sаtivа L. 

Ɉɬɞɟɥ: Аngiosperms (ɐɜɟɬɤɨɜɵɟ ɪɚɫɬɟɧɢɹ, ɢɥɢ ɉɨɤɪɵɬɨɫɟɦɟɧɧɵɟ); 

Ʉɥɚɫɫ: Liliopsidа (Ɉɞɧɨɞɨɥɶɧɵɟ); 

Ɉɬɪɹɞ/ɉɨɪɹɞɨɤ: Poаles (Ɂɥɚɤɨɰɜɟɬɧɵɟ); 

ɋɟɦɟɣɫɬɜɨ: Poаceаe (Ɂɥɚɤɢ, ɢɥɢ ɦɹɬɥɢɤɨɜɵɟ); 

ɉɨɞɫɟɦɟɣɫɬɜɨ: Pooideаe (Ɇɹɬɥɢɤɨɜɵɟ); 

Ɋɨɞ: Аvenа (Ɉɜɺɫ); 

ȼɢɞ: Аvenа sаtivа (Ɉɜɺɫ ɩɨɫɟɜɧɨɣ). 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɜɢɞɨɜ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ 

ɨɜɟɫ ɩɨɫɟɜɧɨɣ – Аvenа sаtivа L. ɉɨɫɬɨɹɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɡɟɪɧɨɜɵɯ ɩɪɨɞɭɤɬɨɜ 

ɫɜɹɡɚɧɨ ɫ ɩɨɞɬɜɟɪɠɞɟɧɧɨɣ ɜɪɟɦɟɧɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɞɥɹ ɡɞɨɪɨɜɶɹ, ɱɬɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɨ ɫ ɢɯ ɫɨɫɬɚɜɨɦ. Ɉɜɟɫ ɩɪɟɞɫɬɚɜɥɟɧ ɡɧɚɱɢɬɟɥɶɧɵɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɰɟɧɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ: ɛɟɥɤɢ, ɤɪɚɯɦɚɥ, ɧɟɧɚɫɵɳɟɧɧɵɟ 

ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɩɢɳɟɜɵɟ ɜɨɥɨɤɧɚ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɢɦɵɯ ɢ ɧɟɪɚɫɬɜɨɪɢɦɵɯ 

ɮɪɚɤɰɢɣ. Ɍɚɤ ɠɟ ɜ ɫɨɫɬɚɜ ɨɜɫɚ ɜɯɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɦɢɤɪɨɷɥɟɦɟɧɬɵ – ɜɢɬɚɦɢɧ ȿ, 

Zn, Fe, Se, Cu, Mn, ɤɚɪɨɬɢɧɨɢɞɵ, ɛɟɬɚɢɧ, ɯɨɥɢɧ, ɥɢɝɧɢɧɵ, ɫɟɪɨɫɨɞɟɪɠɚɳɢɟ 

ɚɦɢɧɨɤɢɫɥɨɬɵ, ɮɢɬɢɧɨɜɭɸ ɤɢɫɥɨɬɭ ɢ ɞɪ. [12,33,39]. 

 

1.3.1 ɗɤɨɥɨɝɢɱɟɫɤɨɟ ɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ Аvenа L. 

ȼɢɞɵ ɪɨɞɚ Аvenа L. ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɢɦ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɢ ɷɤɨɥɨɝɨ- 

ɝɟɨɝɪɚɮɢɱɟɫɤɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɨɜɟɫ 
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ɩɨɫɟɜɧɨɣ (Аvenа sаtivа L.) ɢ ɨɜɟɫ ɜɢɡɚɧɬɢɣɫɤɢɣ (Аvenа byzаntinа ɋ. Koch.). ȼ 

Ɋɨɫɫɢɢ ɩɪɨɢɡɪɚɫɬɚɟɬ ɨɜɟɫ ɩɟɫɱɚɧɵɣ (Аvenа strigozа Schreb.), ɢɡ ɞɢɤɢɯ ɜɢɞɨɜ — 

ɨɜɫɸɝ ɨɛɵɤɧɨɜɟɧɧɵɣ (Аvenа fаtuа L.) ɢ ɨɜɫɸɝ ɸɠɧɵɣ (Аvenа Ludoviciаnа Dur.) 

[47]. 

ɋɬɪɭɤɬɭɪɚ ɪɨɞɚ Аvenа L., ɞɨ ɫɢɯ ɩɨɪ ɜɵɡɵɜɚɟɬ ɫɩɨɪɵ ɫɪɟɞɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. ɂɫɬɨɪɢɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɨɜɫɚ ɧɚɫɱɢɬɵɜɚɟɬ 

ɨɤɨɥɨ ɬɪɟɯ ɫɬɨɥɟɬɢɣ. ɋɚɦɨɟ ɩɟɪɜɨɟ ɢ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɪɨɞɚ Аvenа ɞɚɥ Ʉɚɪɥ 

Ʌɢɧɧɟɣ [15].  

Ɉɫɧɨɜɧɵɟ ɩɪɢɡɧɚɤɢ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɢɞɨɜ Аvenа L.: 

– ɯɚɪɚɤɬɟɪ ɜɟɪɯɭɲɤɢ ɧɢɠɧɟɣ ɰɜɟɬɤɨɜɨɣ ɱɟɲɭɢ (ɞɜɟ ɬɨɧɤɢɟ ɨɫɬɢ; 

ɭɤɨɪɨɱɟɧɧɵɟ ɡɚɨɫɬɪɟɧɢɹ; ɞɜɚ ɧɚɫɬɨɹɳɢɯ ɡɭɛɱɢɤɚ); 

– ɦɟɫɬɨ ɩɪɢɤɪɟɩɥɟɧɢɹ ɨɫɬɢ ɤ ɰɜɟɬɤɨɜɨɣ ɱɟɲɭɟ: ɧɚ ɭɪɨɜɧɟ ¼ ɢɥɢ 1/3 ɱɚɫɬɢ 

ɨɬ ɜɟɪɯɭɲɤɢ ɰɜɟɬɤɨɜɨɣ ɱɟɲɭɢ; ɩɨ ɫɟɪɟɞɢɧɟ; 

– ɫɨɨɬɧɨɲɟɧɢɟ ɞɥɢɧ ɱɟɲɭɣ (ɧɟɪɚɜɧɵɟ; ɩɨɱɬɢ ɪɚɜɧɵɟ); 

– ɱɢɫɥɨ ɠɢɥɨɤ ɧɚ ɤɨɥɨɫɤɨɜɨɣ ɱɟɲɭɟ (ɦɟɧɶɲɟɟ – ɞɨ 7; ɛɨɥɶɲɟɟ –10); 

– ɞɥɢɧɚ ɤɨɥɨɫɤɨɜɵɯ ɱɟɲɭɣ; 

– ɱɢɫɥɨ ɰɜɟɬɤɨɜ ɜ ɤɨɥɨɫɤɟ (ɦɟɧɶɲɟɟ – 2; ɛɨɥɶɲɟɟ - 5); 

– ɫɨɱɥɟɧɟɧɢɹ ɡɟɪɧɨɜɨɤ ɜ ɤɨɥɨɫɤɟ (ɨɫɵɩɚɧɢɟ ɤɨɥɨɫɤɚɦɢ; ɨɫɵɩɚɧɢɟ 

ɨɬɞɟɥɶɧɵɦɢ ɡɟɪɧɨɜɤɚɦɢ); 

– ɮɨɪɦɚ ɢ ɪɚɡɦɟɪ ɤɚɥɥɭɫɚ (ɩɪɢɦɢɬɢɜɧɚɹ – ɥɢɧɟɣɧɨ-ɭɞɥɢɧɟɧɧɚɹ ɮɨɪɦɚ; 

ɩɪɨɞɜɢɧɭɬɚɹ – ɭɤɨɪɨɱɟɧɧɚɹ ɨɜɚɥɶɧɨ-ɷɥɥɢɩɬɢɱɟɫɤɚɹ ɮɨɪɦɚ) [15]. 

ɉɪɢɡɧɚɤ ɫɥɭɠɚɳɢɣ ɨɫɧɨɜɨɣ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɫɟɝɨ ɪɨɞɚ Аvenа 

ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɜɟɪɯɭɲɤɢ ɧɢɠɧɟɣ ɰɜɟɬɤɨɜɨɣ ɱɟɲɭɢ. ɇɚɥɢɱɢɟ ɧɚ ɜɟɪɯɭɲɤɟ 

ɰɜɟɬɤɨɜɨɣ ɱɟɲɭɢ ɞɜɭɯ ɬɨɧɤɢɯ ɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɬɥɢɱɢɟɦ ɞɢɩɥɨɢɞɧɵɯ ɢ 

ɬɟɬɪɚɩɥɨɢɞɧɵɯ ɜɢɞɨɜ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ: А. clаudа, А. pilosа, А. dаmаscenа, А. 

prostrаtа, А. longiglumis, А. аtlаnticа, А. wiestii, А. hirtulа, А. strigose;А. bаrbаtа, 

А. vаviloviаnа, А. аbyssinicа. Ⱦɪɭɝɨɣ ɩɪɢɡɧɚɤ – ɩɪɢɤɪɟɩɥɟɧɢɟ ɨɫɬɢ ɤ ɰɜɟɬɤɨɜɨɣ 

ɱɟɲɭɟ – ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ Аvenа. Ⱦɥɹ ɬɟɬɪɚɩɥɨɢɞɧɨɝɨ ɜɢɞɚ А. murphyi ɯɚɪɚɤɬɟɪɧɨ 

ɩɪɢɤɪɟɩɥɟɧɢɟ ɨɫɬɢ ɜ 1/4 ɱɚɫɬɢ ɨɬ ɜɟɪɯɭɲɤɢ ɰɜɟɬɤɨɜɨɣ ɱɟɲɭɢ, ɩɪɢɤɪɟɩɥɟɧɢɟ ɧɚ 

ɭɪɨɜɧɟ 1/3 ɱɚɫɬɢ – ɞɥɹ ɞɢɩɥɨɢɞɧɵɯ А. clаudа, А. dаmаscenа, А. prostrаtа, А. 
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аtlаnticа, А. hirtulа, ɬɟɬɪɚɩɥɨɢɞɧɵɯ А. insulаris А. аgаdiriаnа, ɢ ɝɟɤɫɚɩɥɨɢɞɧɵɯ 

ɜɢɞɨɜ А. Sterilis, А. ludoviciаnа, ɩɨ ɫɟɪɟɞɢɧɟ – ɞɥɹ ɞɢɩɥɨɢɞɧɵɯ А. pilosа, А. 

longiglumis, А. ventricosа, А. cаnаriensis, А. wiestii, ɞɥɹ ɝɟɤɫɚɩɥɨɢɞɧɵɯ ɜɢɞɨɜ А. 

occidentаlis, А. fаtuа ɢ ɬɟɬɪɚɩɥɨɢɞɧɵɯ А. bаrbаtа, А. vаviloviаnа, А. mаgnа. 

Ɉɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɜɟɪɯɧɟɣ ɤ ɧɢɠɧɟɣ ɤɨɥɨɫɤɨɜɨɣ ɱɟɲɭɟ ɝɨɜɨɪɢɬ ɨɛ 

ɷɜɨɥɸɰɢɨɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜɢɞɨɜ: ɧɟɪɚɜɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɞɥɢɧ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ 

ɧɚɢɛɨɥɟɟ ɩɪɢɦɢɬɢɜɧɵɯ ɜɢɞɨɜ, ɪɚɜɧɨɟ – ɞɥɹ ɜɢɞɨɜ, ɛɨɥɟɟ ɩɪɨɞɜɢɧɭɬɵɯ ɜ 

ɷɜɨɥɸɰɢɨɧɧɨɦ ɩɥɚɧɟ. Ɉɱɟɧɶ ɧɟɪɚɜɧɵɟ ɱɟɲɭɢ (ɜɟɪɯɧɹɹ ɱɟɲɭɹ ɜ 2 ɪɚɡɚ 

ɩɪɟɜɵɲɚɟɬ ɧɢɠɧɸɸ) ɢɦɟɸɬ ɬɨɥɶɤɨ ɞɢɩɥɨɢɞɧɵɟ А. clаudа, А. pilosа ɢ 

ɬɟɬɪɚɩɥɨɢɞɧɵɣ ɜɢɞ А. Mаcrostаchyа. Ⱦɢɩɥɨɢɞɧɵɟ А. ventricosа, А. bruhnsiаnа, 

А. longiglumis, А. hirtulа, А. wiestii, А. аtlаnticа, А. strigosа, ɬɟɬɪɚɩɥɨɢɞɧɵɟ А. 

bаrbаtа, А. vаviloviаnа, А. аbyssinicа, А. аgаdiriаnа, А. mаgnа ɢ ɝɟɤɫɚɩɥɨɢɞɧɵɣ 

ɜɢɞ А. ocidentаlis ɢɦɟɸɬ ɧɟɪɚɜɧɵɟ ɤɨɥɨɫɤɨɜɵɟ ɱɟɲɭɢ. Ɉɞɢɧɚɤɨɜɵɟ ɤɨɥɨɫɤɨɜɵɟ 

ɱɟɲɭɢ ɢɦɟɸɬ А. prostrаtа, А. dаmаscenа, А. cаnаriensis, А. murphyi, А. insulаris, 

А. fаtuа, А. sterilis ɢ А. Ludoviciаnа. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɞɟɥɶɧɵɯ 

ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɜɢɞɨɜ ɜɚɠɧɵɦ ɩɪɢɡɧɚɤɨɦ ɹɜɥɹɟɬɫɹ ɱɢɫɥɨ ɠɢɥɨɤ ɧɚ 

ɤɨɥɨɫɤɨɜɨɣ ɱɟɲɭɟ. ɇɚɢɦɟɧɶɲɟɟ - ɞɨ 7 ɜɤɥɸɱɢɬɟɥɶɧɨ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ 

ɫɚɦɨɝɨ ɩɪɢɦɢɬɢɜɧɨɝɨ ɬɟɬɪɚɩɥɨɢɞɧɨɝɨ ɜɢɞɚ А. mаcrostаchyа, ɚ ɧɚɢɛɨɥɶɲɟɟ ɢɯ 

ɱɢɫɥɨ - ɞɥɹ ɜɢɞɨɜ, ɛɨɥɟɟ ɩɪɨɞɜɢɧɭɬɵɯ ɜ ɷɜɨɥɸɰɢɨɧɧɨɦ ɩɥɚɧɟ.  

ɋɚɦɚɹ ɤɨɪɨɬɤɚɹ ɤɨɥɨɫɤɨɜɚɹ ɱɟɲɭɹ  ɨɬɦɟɱɟɧɚ ɭ ɜɢɞɚ А. prostrаtа – 14,5 ɦɦ,  

ɤɪɭɩɧɭɸ ɱɟɲɭɸ ɢɦɟɥɢ А. longiglumis, А. ventricosа – 28,5-32,0 ɦɦ, А. mаgnа, А. 

murphyi ɢ А. insulаris – 35,0-42,5 ɦɦ. Ʉɨɥɢɱɟɫɬɜɨ ɰɜɟɬɤɨɜ ɜ ɤɨɥɨɫɤɟ ɛɵɜɚɟɬ 

ɨɩɪɟɞɟɥɹɸɳɢɦ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɜɢɞɨɜ; ɧɚɢɦɟɧɶɲɟɟ 

ɱɢɫɥɨ ɰɜɟɬɤɨɜ ɜ ɤɨɥɨɫɤɟ (2ɲɬ) ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ А. ventricosа, А. wiestii ɢ А. 

аgаdiriаnа, ɧɚɢɛɨɥɶɲɟɟ (3-5ɲɬ) – ɞɥɹ А. clаudа, А. murphyi, А. mаgnа, А. 

insulаris ɢ А. sterilis. ɉɨ ɬɢɩɚɦ ɫɨɱɥɟɧɟɧɢɹ ɡɟɪɧɨɜɨɤ: ɨɫɵɩɚɧɢɟ ɤɨɥɨɫɤɚɦɢ 

ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɞɢɩɥɨɢɞɧɵɯ А. pilosа, А. ventricosа, А. bruhnsiаnа, А. cаnаriensis, 

А. аtlаnticа, ɬɟɬɪɚɩɥɨɢɞɧɵɯ А. аgаdiriаnа, А. mаgnа, А. murhpyi, А. insulаris ɢ 

ɝɟɤɫɚɩɥɨɢɞɧɵɯ ɜɢɞɨɜ А. sterilis ɢ А. ludoviciаnа; ɨɫɵɩɚɧɢɟ ɨɬɞɟɥɶɧɵɦɢ 

ɡɟɪɧɨɜɤɚɦɢ ɢɦɟɸɬ ɞɢɩɥɨɢɞɧɵɟ А. clаudа, А. prostrаtа, А. dаmаscenа, А. 
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longiglumis, А. wiestii, А. hirtulа, ɬɟɬɪɚɩɥɨɢɞɧɵɟ А. bаrbаtа, А. vаviloviаnа ɢ 

ɝɟɤɫɚɩɥɨɢɞɧɵɟ ɜɢɞɵ А. fаtuа ɢ А. occidentаlis.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɪɢɦɢɬɢɜɧɵɟ ɜɢɞɵ, ɨɬɥɢɱɚɸɬɫɹ ɥɢɧɟɣɧɨ-

ɭɞɥɢɧɟɧɧɨɣ ɮɨɪɦɨɣ ɤɚɥɥɭɫɚ: А. clаudа, А. pilosа, А. ventricosа, А. Bruhnsiаnа, А. 

longiglumis, А. bаrbаtа, А.vаviloviаnа ɢ А. mаcrostаhyа; ɛɨɥɟɟ ɩɪɨɞɜɢɧɭɬɵɟ 

ɭɤɨɪɨɱɟɧɧɵɦ ɨɜɚɥɶɧɨ-ɷɥɢɩɬɢɱɟɫɤɢɦ ɤɚɥɥɭɫɨɦ: А. dаmаscenа, А. prostrаtа, А. 

cаnаriensis, А. wiestii, А. hirtulа, А.аtlаnticа, А. аgаdiriаnа, А. mаgnа, А. murphyi, 

А. insulаris ɢ ɜɫɟ ɝɟɤɫɚɩɥɨɢɞɧɵɟ ɜɢɞɵ [15].  

ɉɨɞɪɨɛɧɨɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɚɠɞɨɝɨ ɢɡ ɜɢɞɨɜ 

ɨɜɫɚ ɩɨɦɨɝɚɟɬ ɨɩɪɟɞɟɥɢɬɶ ɬɨɱɧɨɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɜ 

ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɟ ɜɫɟɝɨ ɪɨɞɚ, ɩɨɦɨɝɚɟɬ ɭɬɨɱɧɢɬɶ ɦɟɫɬɨ ɜ ɫɢɫɬɟɦɟ ɪɨɞɚ ɞɚɜɧɨ 

ɨɬɤɪɵɬɵɯ ɢ ɧɟɞɚɜɧɨ ɨɩɢɫɚɧɧɵɯ ɜɢɞɨɜ ɨɜɫɚ [16]. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɜɢɞɨɜ ɪɨɞɚ 

Аvenа L. ɩɪɨɢɡɪɚɫɬɚɟɬ ɬɨɥɶɤɨ ɜ ɧɟɧɚɪɭɲɟɧɧɵɯ ɮɢɬɨɰɟɧɨɡɚɯ, ɬɨ ɟɫɬɶ ɹɜɥɹɸɬɫɹ 

ɞɢɤɨɪɚɫɬɭɳɢɦɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɤɚɠɞɵɣ ɭɪɨɜɟɧɶ ɢɦɟɟɬ ɫɜɨɟɝɨ ɯɨɪɨɲɨ 

ɢɡɭɱɟɧɧɨɝɨ ɤɭɥɶɬɭɪɧɨɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɹ [15,16].  

Ɉɜɟɫ ɜɥɚɝɨɥɸɛɢɜ ɢ ɬɟɧɟɜɵɧɨɫɥɢɜ. Ȼɨɥɶɲɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɥɚɝɟ 

ɪɚɫɬɟɧɢɟ ɢɫɩɵɬɵɜɚɟɬ ɩɪɢɦɟɪɧɨ ɡɚ 10-14 ɞɧɟɣ ɞɨ ɜɵɦɟɬɵɜɚɧɢɹ. Ɉɜɟɫ ɦɨɠɧɨ 

ɜɨɡɞɟɥɵɜɚɬɶ ɧɚ ɩɟɫɱɚɧɵɯ, ɫɭɝɥɢɧɢɫɬɵɯ, ɝɥɢɧɢɫɬɵɯ ɩɨɱɜɚɯ. ɋɟɦɟɧɚ ɫɟɸɬ ɧɚ 

ɝɥɭɛɢɧɭ 2-3 ɫɦ ɢɡ ɪɚɫɱɟɬɚ 2-2,5 ɤɝ ɧɚ 100 ɦ. ɤɜ. Ɉɜɫɨɦ ɦɨɠɧɨ ɡɚɫɟɜɚɬɶ ɝɪɹɞɤɢ ɢ 

ɪɚɧɨ ɜɟɫɧɨɣ, ɞɨ ɜɵɫɚɞɤɢ ɪɚɫɫɚɞɵ ɬɟɩɥɨɥɸɛɢɜɨɣ ɤɭɥɶɬɭɪɵ, ɢ ɨɫɟɧɶɸ, ɤɨɝɞɚ 

ɝɪɹɞɤɢ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɩɨɫɥɟ ɭɛɨɪɤɢ ɪɚɧɧɢɯ ɤɭɥɶɬɭɪ. ɂɡɦɟɥɶɱɟɧɢɟ ɢ ɡɚɞɟɥɤɭ 

ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɜ ɩɨɱɜɭ ɩɪɨɢɡɜɨɞɹɬ ɞɨ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ (ɞɨ ɤɨɥɨɲɟɧɢɹ).  

Ʉɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ ɨɜɫɚ ɭɯɨɞɢɬ ɜ ɩɨɱɜɭ ɞɨ 120 ɫɦ. Ʉɨɪɧɢ ɫɩɨɫɨɛɧɵ ɩɟɪɟɜɨɞɢɬɶ 

ɫɨɟɞɢɧɟɧɢɹ ɤɚɥɢɹ ɢɡ ɧɟɞɨɫɬɭɩɧɨɝɨ ɞɥɹ ɪɚɫɬɟɧɢɣ ɜ ɥɟɝɤɨɞɨɫɬɭɩɧɵɟ ɮɨɪɦɵ [16]. 

К ɳɤɶɲɧɩɱɱɿɰ ɲɴɧɤɱɬɫɰɤɰ ɨɤɱɱɿɹ 

ɴɤɵɶɩɱɬɭ ɲɶɱɲɵʃɶɵʃ ɮɤɮ ɱɩɮɲɶɲɴɿɩ 

ɳɲɻɦɩɱɱɿɩ ɥɤɮɶɩɴɬɬ ɳɴɬɱɤɨɯɩɪɤɽɬɩ 

ɴɲɨɤɰ Erwiniɤ, Xɤnthomonɤs, Pythium, Phytophtorɤ, 

Verticillium, ɶɤɮ ɬ ɸɬɶɲɳɤɶɲɧɩɱɱɿɩ ɧɴɬɥɿ: 
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Ʉspergillus, Penicillium, Fusɤrium [8]. Сɤɰɿɰ 

ɴɤɵɳɴɲɵɶɴɤɱʄɱɱɿɰ ɴɲɨɲɰ ʃɦɯʃɩɶɵʃ 

Fusɤrium, 

ɹɤɴɤɮɶɩɴɬɫɷʂɽɷʂɵʃ ɵɳɲɵɲɥɱɲɵɶʀʂ 

ɳɤɴɤɫɬɶɬɴɲɦɤɶʀ ɱɤ ɲɴɧɤɱɤɹ ɬ ɶɮɤɱʃɹ 

ɴɤɵɶɬɶɩɯʀɱɿɹ ɲɴɧɤɱɬɫɰɲɦ. Fusɤrium 

ɵɳɲɵɲɥɩɱ ɵɱɬɪɤɶʀ ɹɤɴɤɮɶɩɴɬɵɶɬɮɬ 

ɦɵɹɲɪɩɵɶɬ ɵɩɰʃɱ, ɬɱɶɩɱɵɬɦɱɲɵɶʀ 

ɱɤɮɲɳɯɩɱɬʃ ɥɬɲɰɤɵɵɿ ɬ ɸɲɴɰɬɴɲɦɤɱɬʃ 

ɤɵɵɬɰɬɯʃɺɬɲɱɱɲɧɲ ɤɳɳɤɴɤɶɤ, ɶɤɮɪɩ 

ɰɲɪɩɶ ɬɫɰɩɱʃɶʀ ɵɲɵɶɤɦ ɳɴɬɮɲɴɱɩɦɲɭ 

ɰɬɮɴɲɸɯɲɴɿ ɴɤɵɶɩɱɬʃ [6]. 

Ɉɫɧɨɜɧɵɦɢ ɛɨɥɟɡɧɹɦɢ ɜɢɞɨɜ ɪɨɞɚ Аvenа L. ɹɜɥɹɸɬɫɹ: 

– ɪɠɚɜɱɢɧɚ, ɜɵɡɵɜɚɟɦɚɹ ɝɪɢɛɚɦɢ Pucciniа coronаtа Cdа. f. sp. аvenаe 

Fаser et Led.– ɩɪɨɹɜɥɹɟɬɫɹ ɧɚ ɥɢɫɬɶɹɯ, ɫɬɟɛɥɹɯ ɢ ɦɟɬɟɥɤɚɯ ɜ ɜɢɞɟ ɧɟɛɨɥɶɲɢɯ 

ɩɭɫɬɭɥ ɪɠɚɜɨɣ ɨɤɪɚɫɤɢ; 

– ɦɭɱɧɢɫɬɚɹ ɪɨɫɚ, ɜɵɡɵɜɚɟɦɚɹ ɝɪɢɛɚɦɢ Erysiphe grаminis D. C. f. sp. 

аvenаe Em. Mаrch. – ɧɚɩɨɦɢɧɚɟɬ ɫɟɪɵɣ, ɪɟɠɟ ɛɟɥɵɣ ɩɚɭɬɢɧɢɫɬɵɣ ɧɚɥɟɬ ɧɚ 

ɥɢɫɬɶɹɯ, ɫɬɟɛɥɹɯ ɪɚɫɬɟɧɢɹ; 

– ɝɟɥɶɦɢɧɬɨɫɩɨɪɢɨɡ (ɜɵɡɵɜɚɟɬɫɹ ɜɨɡɛɭɞɢɬɟɥɟɦ Drechslerа аvenаe (Eidаm.) 

Ito et Kuribаy.) – ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɬɟɦɧɨ-ɫɟɪɵɯ ɢɥɢ ɤɨɪɢɱɧɟɜɵɯ ɫ 

ɤɪɚɫɧɨɜɚɬɵɦ ɨɛɨɞɤɨɦ ɩɹɬɟɧ ɧɚ ɥɢɫɬɶɹɯ, ɤɨɥɨɫɤɨɜɵɯ ɢ ɰɜɟɬɨɱɧɵɯ ɱɟɲɭɹɯ; 

– ɫɟɩɬɨɪɢɨɡ (ɜɵɡɵɜɚɟɬɫɹ ɝɪɢɛɚɦɢ Septoriа аvenаe Frаnk.) – ɩɪɨɹɜɥɹɟɬɫɹ ɜ 

ɜɢɞɟ ɫɜɟɬɥɵɯ ɪɟɡɤɨ ɨɝɪɚɧɢɱɟɧɧɵɯ ɩɹɬɟɧ ɧɚ ɥɢɫɬɶɹɯ ɢ ɫɬɟɛɥɹɯ ɪɚɫɬɟɧɢɹ; 

– ɧɟɤɪɨɬɢɱɟɫɤɚɹ ɩɹɬɧɢɫɬɨɫɬɶ, ɜɨɡɛɭɞɢɬɟɥɹɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɝɪɢɛɵ 

Myrothecium verrucаriа Ditmаr. ex Fr. – ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɫɜɟɬɥɨ-ɡɟɥɟɧɵɯ, 

ɩɨɡɞɧɟɟ ɠɟɥɬɟɸɳɢɯ, ɩɹɬɟɧ ɨɜɚɥɶɧɨɣ ɮɨɪɦɵ ɧɚ ɥɢɫɬɶɹɯ ɪɚɫɬɟɧɢɹ; 
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– ɝɨɥɨɜɧɟɜɵɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɜɵɡɵɜɚɟɦɵɟ ɝɪɢɛɚɦɢ Ustilаgo аvenаe Jens. ɢ 

Ustilаgo kolleri Wille. – ɡɚɪɚɠɚɸɬɫɹ ɜ ɩɟɪɢɨɞ ɩɨɹɜɥɟɧɢɹ ɦɟɬɟɥɤɢ, ɝɞɟ ɜɦɟɫɬɨ 

ɫɨɰɜɟɬɢɹ ɨɛɪɚɡɭɟɬɫɹ ɫɩɨɪɨɜɨɟ ɥɨɠɟ, ɚ ɱɚɫɬɢ ɫɨɰɜɟɬɢɹ ɪɚɡɪɭɲɚɸɬɫɹ; 

– ɛɭɪɵɣ ɛɚɤɬɟɪɢɨɡ (ɜɵɡɵɜɚɟɬɫɹ Pseudomonаs coronofаciens Stаrr.) –

ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɫɧɚɱɚɥɚ ɠɟɥɬɵɯ, ɡɚɬɟɦ ɤɪɚɫɧɨ-ɛɭɪɵɯ ɩɹɬɟɧ ɧɚ ɥɢɫɬɶɹɯ; 

– ɜɢɪɭɫ ɠɟɥɬɨɣ ɤɚɪɥɢɤɨɜɨɫɬɢ ɹɱɦɟɧɹ (ɜɵɡɵɜɚɟɬɫɹ ɜɢɪɭɫɨɦ Hordeum virus 

nаnescens Rаdemаcer et Schwаrz.) – ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɩɨɠɟɥɬɟɧɢɢ ɢ ɠɟɫɬɤɨɫɬɢ 

ɥɢɫɬɶɟɜ ɪɚɫɬɟɧɢɹ; 

– ɮɭɡɚɪɢɨɡ (ɜɵɡɵɜɚɟɬɫɹ ɝɪɢɛɚɦɢ ɢɡ ɪɨɞɚ Fusаrium spp.) – ɭ ɨɜɫɚ 

ɢɧɮɟɤɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɨɛɵɱɧɨ ɩɪɨɬɟɤɚɟɬ ɛɟɫɫɢɦɩɬɨɦɧɨ. 

Ɉɫɧɨɜɧɵɦɢ ɜɪɟɞɢɬɟɥɹɦɢ ɜɢɞɨɜ ɪɨɞɚ Аvenа L. ɹɜɥɹɸɬɫɹ: 

– ɨɜɫɹɧɚɹ ɰɢɫɬɨɨɛɪɚɡɭɸɳɚɹ ɧɟɦɚɬɨɞɚ – Heteroderа аvenаe Woll. ɢ 

ɫɬɟɛɥɟɜɚɹ ɧɟɦɚɬɨɞɚ – Ditylenchus dispаci Filip. – ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɨɪɚɠɟɧɢɹ 

ɪɚɫɬɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɟ ɮɚɡɵ ɪɚɡɜɢɬɢɹ; ɜɵɯɨɞɹ ɧɚɪɭɠɭ, ɧɟɦɚɬɨɞɵ ɪɚɡɪɵɜɚɸɬ 

ɷɩɢɞɟɪɦɢɫ ɤɨɪɧɟɣ, ɱɟɪɟɡ ɩɨɪɚɠɟɧɧɵɣ ɭɱɚɫɬɨɤ ɜ ɬɤɚɧɢ ɪɚɫɬɟɧɢɹ ɩɪɨɧɢɤɚɸɬ  

ɩɚɬɨɝɟɧɧɵɟ ɝɪɢɛɵ ɢ ɛɚɤɬɟɪɢɢ; 

– ɲɜɟɞɫɤɚɹ ɦɭɯɚ – Oscinellа frit L. – ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɝɢɛɟɥɢ 

ɝɥɚɜɧɨɝɨ ɩɨɛɟɝɚ, ɤ ɡɚɦɟɞɥɟɧɢɸ ɩɪɨɯɨɠɞɟɧɢɹ ɜɫɟɯ ɮɚɡ ɪɚɡɜɢɬɢɹ ɧɨɜɨɝɨ ɩɨɛɟɝɚ; 

– ɡɟɪɧɨɜɨɣ ɥɢɫɬɨɜɨɣ ɠɭɤ – Oulemа melаnopus L. – ɩɨɜɪɟɠɞɚɟɬ ɥɢɫɬɶɹ 

ɪɚɫɬɟɧɢɹ; 

– ɱɟɪɟɦɭɯɨɜɚɹ ɬɥɹ (Rhopаlosiphum pаdi L.) – ɹɜɥɹɟɬɫɹ ɩɟɪɟɧɨɫɱɢɤɨɦ 

ɜɢɪɭɫɚ ɠɟɥɬɨɣ ɤɚɪɥɢɤɨɜɨɫɬɢ ɹɱɦɟɧɹ [15]. 

У ɫɤɴɤɪɩɱɱɿɹ ɴɤɵɶɩɱɬɭ ɮɲɴɱɬ 

ɬɫɰɩɱʃʂɶ ɺɦɩɶ, ɲɥɴɤɫɷɩɶɵʃ ɧɱɬɯʀ, 

ɫɤɰɩɶɱɲ 

ɷɶɲɱɻɤɩɶɵʃ ɳɴɬɮɲɴɱɩɦɤʃ ɻɤɵɶʀ ɵɶɩɥɯʃ 

ɳɲ ɵɴɤɦɱɩɱɬʂ ɵɲ ɫɨɲɴɲɦɿɰɬ 

ɴɤɵɶɩɱɬʃɰɬ. 

Пɴɬ ɳɲɴɤɪɩɱɬɬ ɵɩɰʃɨɲɯɩɭ, ɳɴɲɬɵɹɲɨɬɶ 
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ɲɥɴɤɫɲɦɤɱɬɩ ɦɨɤɦɯɩɱɱɿɹ ɮɴɤɵɱɲɥɷɴɿɹ 

ɳʃɶɩɱ, ɮɲɶɲɴɿɩ ɳɴɬ ɳɲɦɿɼɩɱɬɬ 

ɦɯɤɪɱɲɵɶɬ ɲɥɴɤɫɷʂɶ ɥɩɯɿɭ ɱɤɯʄɶ 

ɧɴɬɥɤ. 

Зɤɻɤɵɶɷʂ ɱɩɷɵɳɩɦɤʂɽɬɩ ɦɿɭɶɬ ɱɤ 

ɳɲɦɩɴɹɱɲɵɶʀ ɦɵɹɲɨɿ ɳɲɧɬɥɤʂɶ, ɩɵɯɬ ɪɩ 

ɲɱɬ 

ɦɿɪɬɦɤʂɶ, ɶɲ ɵɬɯʀɱɲ ɲɶɵɶɤʂɶ ɦ ɴɲɵɶɩ ɬ 

ɴɤɫɦɬɶɬɬ ɬ ɳɯɲɹɲ ɫɤɮɴɩɳɯɩɱɲ ɱɤ 

ɵɷɥɵɶɴɤɶɩ. Ɇ ɫɲɱɤɹ ɳɲɦɿɼɩɱɱɲɭ 

ɦɯɤɪɱɲɵɶɬ ɴɬɵɮ ɴɤɫɦɬɶɬʃ ɫɤɥɲɯɩɦɤɱɬʃ 

ɷɦɩɯɬɻɬɦɤɩɶɵʃ [14]. 

  

1.3.2 Ɉɫɧɨɜɧɵɟ ɮɚɡɵ ɪɚɡɜɢɬɢɹ ɡɟɪɧɨɜɵɯ 

ɍ   ɡɟɪɧɨɜɵɯ   ɤɭɥɶɬɭɪ ɩɪɢɧɹɬɨ   ɜɵɞɟɥɹɬɶ   ɫɥɟɞɭɸɳɢɟ     ɮɟɧɨɥɨɝɢɱɟɫɤɢɟ 

ɮɚɡɵ (ɪɢɫ.8): 

1. ȼɫɯɨɞɵ; 

2. Ʉɭɳɟɧɢɟ; 

3. ȼɵɯɨɞ ɜ ɬɪɭɛɤɭ; 

4. ɋɬɟɛɥɟɜɚɧɢɟ; 

5. Ʉɨɥɨɲɟɧɢɟ (ɜɵɦɟɬɵɜɚɧɢɟ); 

6. ɐɜɟɬɟɧɢɟ; 

7. ɋɨɡɪɟɜɚɧɢɟ. 
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Ɋɢɫɭɧɨɤ 8. Ɏɚɡɵ ɪɚɡɜɢɬɢɹ ɩɲɟɧɢɰɵ – Triticum [46]. 

 

ɉɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ – ɩɪɨɰɟɫɫ, ɜɤɥɸɱɚɸɳɢɣ ɧɟɫɤɨɥɶɤɨ ɮɢɡɢɨɥɨɝɨ-

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɟɜɪɚɳɟɧɢɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ (ɞɨɫɬɚɬɨɱɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɥɚɝɢ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɨɡɞɭɯ), ɡɚɤɚɧɱɢɜɚɟɬɫɹ 

ɩɨɹɜɥɟɧɢɟɦ ɩɟɪɜɨɝɨ ɡɟɥɟɧɨɝɨ ɥɢɫɬɚ. 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɞɥɹ ɤɭɥɶɬɭɪ ɨɬ ɢɯ ɦɚɫɫɵ: ɨɜɟɫ – 60%, ɩɲɟɧɢɰɚ ɢ ɪɨɠɶ – 

56%, ɹɱɦɟɧɶ – 48%, ɤɭɤɭɪɭɡɚ – 44%, ɩɪɨɫɨ – 25%. ɑɟɦ ɛɨɥɶɲɟ ɪɚɡɦɟɪ ɡɟɪɧɚ, ɬɟɦ 

ɛɨɥɶɲɟ ɟɦɭ ɬɪɟɛɭɟɬɫɹ ɜɪɟɦɟɧɢ ɞɥɹ ɧɚɛɭɯɚɧɢɹ. ɉɪɢ ɩɨɦɨɳɢ ɮɟɪɦɟɧɬɨɜ ɜ 

ɧɚɛɭɯɲɟɦ ɡɟɪɧɟ ɩɪɨɢɫɯɨɞɢɬ ɝɢɞɪɨɥɢɡ ɡɚɩɚɫɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ 

ɷɧɞɨɫɩɟɪɦɚ, ɩɪɢ ɷɬɨɦ ɜɵɞɟɥɹɸɬɫɹ ɮɟɪɦɟɧɬɵ – ɰɢɬɚɡɚ ɢ ɚɦɢɥɚɡɚ, ɤɨɬɨɪɵɟ 

ɪɚɫɳɟɩɥɹɸɬ ɤɪɚɯɦɚɥ ɢ ɝɟɦɢɰɟɥɥɸɥɨɡɭ ɜ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɭɝɥɟɜɨɞɵ – ɞɟɤɫɬɪɢɧ, 

ɦɚɥɶɬɨɡɚ. ɂɧɜɟɪɬɚɡɚ ɩɪɟɜɪɚɳɚɟɬ ɬɪɨɫɬɧɢɤɨɜɵɣ ɫɚɯɚɪ ɜ ɝɥɸɤɨɡɭ ɢ ɮɪɭɤɬɨɡɭ, 

ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɪɚɫɩɚɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɞɵɯɚɧɢɟ ɢ ɪɨɫɬ ɤɥɟɬɨɤ ɪɚɫɬɟɧɢɹ. 

Ɏɟɪɦɟɧɬ ɩɪɨɬɟɚɡɚ ɩɪɟɨɛɪɚɡɭɟɬ ɛɟɥɤɢ ɜ ɚɦɢɧɨɤɢɫɥɨɬɵ ɢ ɚɦɦɢɚɤ, ɚ ɥɢɩɚɡɚ — 

ɠɢɪɵ ɜ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ ɢ ɝɥɢɰɟɪɢɧ. 

ɉɪɢ ɩɪɨɪɚɫɬɚɧɢɢ ɡɟɪɧɚ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɚɞ ɡɚɩɚɫɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɨɛɪɚɡɨɜɚɧɢɟ ɧɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɢɡ ɤɨɬɨɪɵɯ 

ɩɪɨɢɫɯɨɞɢɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɫɟɯ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɹ. ȼɧɚɱɚɥɟ ɧɚɱɢɧɚɟɬɫɹ ɪɨɫɬ 

ɡɚɪɨɞɵɲɟɜɵɯ ɤɨɪɟɲɤɨɜ, ɡɚɬɟɦ ɫɬɟɛɟɥɶɤɚ, ɤɨɬɨɪɵɣ ɩɨɤɪɵɬ ɫɩɟɰɢɚɥɶɧɵɦ 

ɩɪɨɡɪɚɱɧɵɦ ɱɟɯɥɢɤɨɦ (ɤɨɥɟɨɩɬɢɥɟ). Ɏɭɧɤɰɢɹ ɤɨɥɟɨɩɬɢɥɟ ɫɨɫɬɨɢɬ ɜ ɡɚɳɢɬɟ 
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ɫɬɟɛɟɥɶɤɚ ɢ ɩɟɪɜɨɝɨ ɥɢɫɬɨɱɤɚ, ɤɨɬɨɪɵɣ ɩɪɢ ɜɵɯɨɞɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɱɜɵ 

ɪɚɡɪɵɜɚɟɬ ɱɟɯɥɢɤ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɜɫɯɨɞɨɜ ɭ ɯɥɟɛɧɵɯ ɡɥɚɤɨɜ ɛɵɜɚɟɬ ɪɚɡɥɢɱɧɚɹ 

ɨɤɪɚɫɤɚ: ɩɲɟɧɢɰɚ – ɡɟɥɟɧɚɹ, ɪɨɠɶ – ɮɢɨɥɟɬɨɜɨ-ɤɪɚɫɧɚɹ, ɹɱɦɟɧɶ – ɫɢɧɟɜɚɬɨ-

ɫɟɪɚɹ, ɯɥɟɛɚ II ɝɪɭɩɩɵ – ɫɜɟɬɥɨ-ɡɟɥɟɧɚɹ. ɋɤɨɪɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɜɫɯɨɞɨɜ ɫɜɹɡɚɧɚ ɫɨ 

ɦɧɨɝɢɦɢ ɮɚɤɬɨɪɚɦɢ: ɨɫɨɛɟɧɧɨɫɬɢ ɤɭɥɶɬɭɪɵ, ɜɥɚɠɧɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ, ɫɨɫɬɚɜ ɢ 

ɩɥɨɬɧɨɫɬɶ ɩɨɱɜɵ, ɝɥɭɛɢɧɚ ɩɨɫɟɜɚ, ɷɧɟɪɝɢɹ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ. Ȼɵɫɬɪɨɦɭ 

ɩɨɹɜɥɟɧɢɸ ɜɫɯɨɞɨɜ (4-6 ɞɧɟɣ) ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɟɩɥɚɹ ɢ ɜɥɚɠɧɚɹ ɩɨɝɨɞɚ, ɚ ɪɟɡɤɨɟ 

ɩɨɯɨɥɨɞɚɧɢɟ ɡɚɦɟɞɥɹɟɬ ɷɬɨɬ ɩɪɨɰɟɫɫ. 

Ʉɭɳɟɧɢɟ. ɂɡ ɩɨɞɡɟɦɧɵɯ ɭɡɥɨɜ ɫɬɟɛɥɹ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢɞɚɬɨɱɧɵɟ ɤɨɪɧɢ, 

ɡɚɬɟɦ ɩɨɹɜɥɹɸɬɫɹ ɛɨɤɨɜɵɟ ɩɨɛɟɝɢ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬɫɹ ɢɡ ɫɚɦɨɝɨ ɜɟɪɯɧɟɝɨ 

ɭɡɥɚ ɤɭɳɟɧɢɹ ɧɚ ɝɥɭɛɢɧɟ 3 ɫɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ. ɉɟɪɜɵɣ ɩɨɞɡɟɦɧɵɣ ɭɡɟɥ 

ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ 7-ɣ ɞɟɧɶ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɜɫɯɨɞɨɜ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɯɥɟɛɨɜ I 

ɝɪɭɩɩɵ (ɪɨɠɶ, ɩɲɟɧɢɰɚ ɢ ɹɱɦɟɧɶ) ɢɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɧɢɦɢ — ɭ ɯɥɟɛɨɜ II 

ɝɪɭɩɩɵ (ɫɨɪɝɨ, ɪɢɫ, ɩɪɨɫɨ, ɤɭɤɭɪɭɡɚ) ɢ ɨɜɫɚ. 

Ɉɬ ɫɬɟɩɟɧɢ ɪɚɡɜɢɬɢɹ ɭɡɥɚ ɤɭɳɟɧɢɹ ɡɚɜɢɫɹɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɡɟɦɧɨɣ 

ɦɚɫɫɵ ɢ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ, ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɡɢɦɨɫɬɨɣɤɨɫɬɶ ɢ ɞɪ. ɑɚɫɬɢɱɧɨɟ 

ɩɨɜɪɟɠɞɟɧɢɟ ɭɡɥɚ ɤɭɳɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɡɚɞɟɪɠɤɟ ɪɨɫɬɚ, ɨɬɦɢɪɚɧɢɟ – ɤ ɩɨɥɧɨɣ 

ɝɢɛɟɥɢ ɪɚɫɬɟɧɢɹ. Ɉɛɳɚɹ ɤɭɫɬɢɫɬɨɫɬɶ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɛɟɝɨɜ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 

ɨɞɧɨ ɪɚɫɬɟɧɢɟ. ɍ ɨɡɢɦɵɯ ɤɭɥɶɬɭɪ ɮɨɪɦɢɪɭɸɬɫɹ 5-8 ɫɬɟɛɥɟɣ, ɭ ɹɪɨɜɵɯ — 2-3, ɧɨ 

ɩɪɢ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɢɯ ɱɢɫɥɨ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 10 ɢ ɛɨɥɶɲɟ. 

ȼɵɫɨɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ (ɫ ɭɱɟɬɨɦ ɨɩɬɢɦɚɥɶɧɵɯ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ) ɛɵɜɚɟɬ, ɟɫɥɢ ɨɛɳɚɹ ɤɭɫɬɢɫɬɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 5-8 ɩɨɛɟɝɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɩɪɨɞɭɤɬɢɜɧɚɹ — 2-3. ɗɧɟɪɝɢɹ ɤɭɳɟɧɢɹ ɢ ɤɭɫɬɢɫɬɨɫɬɶ ɡɚɜɢɫɹɬ ɨɬ ɫɥɟɞɭɸɳɢɯ 

ɮɚɤɬɨɪɨɜ: ɜɨɞɧɨ-ɜɨɡɞɭɲɧɵɣ, ɬɟɩɥɨɜɨɣ, ɩɢɳɟɜɨɣ ɢ ɫɜɟɬɨɜɨɣ ɪɟɠɢɦɵ, ɜɢɞ ɢ 

ɫɨɪɬ ɪɚɫɬɟɧɢɹ, ɤɚɱɟɫɬɜɨ ɫɟɦɹɧ, ɫɪɨɤ ɩɨɫɟɜɚ, ɧɨɪɦɚ ɜɵɫɟɜɚ ɢ ɞɪ. ɍ ɤɭɥɶɬɭɪ 

ɧɚɱɚɥɨ ɤɭɳɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ: ɯɥɟɛɚ I ɝɪɭɩɩɵ — ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ 

3-4 ɥɢɫɬɶɟɜ, ɯɥɟɛɚ II ɝɪɭɩɩɵ –– ɜ ɮɚɡɟ 5-8 ɥɢɫɬɶɟɜ. 

ȼɵɯɨɞ ɜ ɬɪɭɛɤɭ. ȼɨ ɜɪɟɦɹ ɤɭɳɟɧɢɹ ɭ ɡɟɪɧɨɜɵɯ ɧɚɱɢɧɚɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ 

ɫɬɟɛɟɥɶ ɢ ɩɪɨɢɫɯɨɞɢɬ ɭɞɥɢɧɟɧɢɟ ɦɟɠɞɨɭɡɥɢɣ. Ɇɨɦɟɧɬ, ɤɨɝɞɚ ɜɧɭɬɪɢ ɥɢɫɬɨɜɨɝɨ 

ɜɥɚɝɚɥɢɳɚ ɝɥɚɜɧɨɝɨ ɫɬɟɛɥɹ ɧɚ ɜɵɫɨɬɟ ɨɤɨɥɨ 5 ɫɦ ɨɬ ɩɨɱɜɵ ɩɪɨɳɭɩɵɜɚɟɬɫɹ 



33 

 

ɫɬɟɛɥɟɜɨɣ ɭɡɟɥ, ɧɚɡɵɜɚɟɬɫɹ ɧɚɱɚɥɨɦ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ. ɉɪɢɫɭɬɫɬɜɭɟɬ ɬɚɤɨɟ 

ɹɜɥɟɧɢɟ, ɤɚɤ ɭɞɥɢɧɟɧɢɟ ɥɢɫɬɨɜɨɝɨ ɜɥɚɝɚɥɢɳɚ, ɤɨɬɨɪɨɟ ɱɚɫɬɨ ɛɵɜɚɟɬ ɨɫɟɧɶɸ ɭ 

ɩɟɪɟɪɨɫɲɢɯ ɨɡɢɦɵɯ ɤɭɥɶɬɭɪ ɢ ɨɲɢɛɨɱɧɨ ɫɱɢɬɚɟɬɫɹ ɮɚɡɨɣ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ. 

ȼɧɚɱɚɥɟ ɭɞɥɢɧɹɟɬɫɹ ɧɢɠɧɟɟ ɦɟɠɞɨɭɡɥɢɟ, ɡɚɬɟɦ ɜɬɨɪɨɟ, ɬɪɟɬɶɟ ɢ ɫɥɟɞɭɸɳɢɟ. 

Ʉɚɠɞɨɟ ɧɨɜɨɟ ɦɟɠɞɨɭɡɥɢɟ ɨɛɝɨɧɹɟɬ ɜ ɪɨɫɬɟ ɩɪɟɞɵɞɭɳɟɟ. Ɍɚɤɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɫɬɟɛɥɹ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɜɫɬɚɜɨɱɧɵɦ ɢɥɢ ɢɧɬɟɪɤɚɥɹɪɧɵɦ. ɋɬɟɛɟɥɶ ɭ ɯɥɟɛɨɜ I 

ɝɪɭɩɩɵ — ɩɨɥɵɣ, ɭ ɯɥɟɛɨɜ II ɝɪɭɩɩɵ ɡɚɩɨɥɧɟɧ ɫɟɪɞɰɟɜɢɧɨɣ. 

Ʉɨɥɨɲɟɧɢɟ. Ʉɨɥɨɫ (ɦɟɬɟɥɤɚ) ɢ ɤɨɥɨɫɤɢ ɧɚɱɢɧɚɸɬ ɡɚɤɥɚɞɵɜɚɬɶɫɹ ɟɳɟ ɜ 

ɮɚɡɟ ɤɭɳɟɧɢɹ. Ɏɚɡɚ ɤɨɥɨɲɟɧɢɹ ɧɚɫɬɭɩɚɟɬ, ɤɨɝɞɚ ɤɨɥɨɫ ɧɚ 1/3 ɱɚɫɬɶ ɜɵɯɨɞɢɬ ɢɡ 

ɜɥɚɝɚɥɢɳɚ ɜɟɪɯɧɟɝɨ ɥɢɫɬɚ ɝɥɚɜɧɨɝɨ ɫɬɟɛɥɹ. Ⱦɚɥɶɧɟɣɲɚɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ 

ɤɨɥɨɫɚ (ɦɟɬɟɥɤɢ) ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +15°ɋ. Ɉɬ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ ɞɨ 

ɜɵɦɟɬɵɜɚɧɢɹ ɡɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ ɩɪɟɞɴɹɜɥɹɸɬ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɬɟɩɥɭ, ɫɜɟɬɭ, ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ, ɩɢɬɚɬɟɥɶɧɵɦ ɜɟɳɟɫɬɜɚɦ, ɬɚɤ ɤɚɤ ɜ ɷɬɨ ɜɪɟɦɹ 

ɢɞɟɬ ɭɫɢɥɟɧɧɵɣ ɪɨɫɬ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɥɨɫɚ. 

ɐɜɟɬɟɧɢɟ — ɨɩɥɨɞɨɬɜɨɪɟɧɢɟ. ɍ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ (ɤɪɨɦɟ ɨɡɢɦɨɣ ɪɠɢ) 

ɰɜɟɬɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɜɫɤɨɪɟ ɩɨɫɥɟ ɜɵɦɟɬɵɜɚɧɢɹ. 

ɉɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ (ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ ɢ ɩɨɧɢɠɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɫɭɯɚ, ɞɨɠɞɢ ɢ ɫɢɥɶɧɵɟ ɜɟɬɪɵ) ɰɜɟɬɟɧɢɟ ɭ ɹɱɦɟɧɹ ɩɪɨɢɫɯɨɞɢɬ ɜɨ 

ɜɥɚɝɚɥɢɳɟ ɥɢɫɬɚ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɧɚɱɢɧɚɸɬ ɪɚɫɤɪɵɜɚɸɬɫɹ ɰɜɟɬɤɨɜɵɟ ɱɟɲɭɢ ɢ 

ɩɨɹɜɥɹɸɬɫɹ ɫɨɡɪɟɜɲɢɟ ɩɵɥɶɧɢɤɢ ɢ ɪɵɥɶɰɚ. ɍ ɪɠɢ ɢ ɩɲɟɧɢɰɵ ɰɜɟɬɟɧɢɟ 

ɧɚɱɢɧɚɟɬɫɹ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɥɨɫɚ, ɚ ɭ ɩɪɨɫɚ, ɫɨɪɝɨ ɢ ɨɜɫɚ ɷɬɨɬ ɩɪɨɰɟɫɫ ɨɬ 

ɜɟɪɯɧɢɯ ɤɨɥɨɫɤɨɜ ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɯɨɞɢɬ ɤ ɨɫɧɨɜɚɧɢɸ ɦɟɬɟɥɨɤ. ɉɪɢ ɷɬɨɦ 

ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɨɥɧɨɟ ɨɩɵɥɟɧɢɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɱɚɫɬɢɱɧɨɣ ɨɡɟɪɧɟɧɧɨɫɬɢ 

ɤɨɥɨɫɶɟɜ, ɦɟɬɟɥɨɤ ɢ ɩɨɱɚɬɤɨɜ. 

ɋɨɡɪɟɜɚɧɢɟ. ɉɨɫɥɟ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ ɰɜɟɬɤɚ ɧɚɱɢɧɚɟɬɫɹ ɪɚɡɜɢɬɢɟ ɡɚɜɹɡɢ ɢ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɟɪɧɚ. ɍɫɤɨɪɟɧɢɸ ɫɨɡɪɟɜɚɧɢɹ ɬɚɤ ɠɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɧɧɢɟ ɫɪɨɤɢ 

ɫɟɜɚ, ɩɨɜɵɲɟɧɧɚɹ ɝɭɫɬɨɬɚ ɫɬɟɛɥɟɫɬɨɹ, ɩɪɢɦɟɧɟɧɢɟ ɮɨɫɮɨɪɧɨ-ɤɚɥɢɣɧɵɯ 

ɭɞɨɛɪɟɧɢɣ. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɫɨɡɪɟɜɚɧɢɹ ɡɟɪɧɨɜɵɯ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɫɭɦɦɚ ɚɤɬɢɜɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. ȼɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɨɱɜɟɧɧɚɹ ɡɚɫɭɯɚ ɜ ɩɟɪɢɨɞ 

ɧɚɥɢɜɚ ɫɩɨɫɨɛɫɬɜɭɸɬ «ɡɚɩɚɥɭ» ɡɟɪɧɚ. ɇɚɥɢɜ ɭɦɟɧɶɲɚɟɬɫɹ, ɡɟɪɧɨ ɮɨɪɦɢɪɭɟɬɫɹ 
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ɳɭɩɥɵɦ ɢ ɦɨɪɳɢɧɢɫɬɵɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɧɟ ɬɨɥɶɤɨ ɤ ɫɧɢɠɟɧɢɸ ɭɪɨɠɚɹ, ɧɨ ɢ ɟɝɨ 

ɤɚɱɟɫɬɜɚ. Ⱦɨɠɞɥɢɜɚɹ ɢ ɬɟɩɥɚɹ ɩɨɝɨɞɚ ɫɩɨɫɨɛɫɬɜɭɟɬ «ɫɬɟɤɚɧɢɸ» ɡɟɪɧɚ, ɷɬɨ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɝɢɞɪɨɥɢɡɚ ɤɪɚɯɦɚɥɚ ɢ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɜɨɞɨɣ ɪɚɫɬɜɨɪɟɧɧɵɯ 

ɜɟɳɟɫɬɜ. ȿɫɥɢ ɜ ɞɨɠɞɥɢɜɭɸ ɩɨɝɨɞɭ ɭɛɨɪɤɚ ɫɢɥɶɧɨ ɡɚɬɹɝɢɜɚɟɬɫɹ, ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɩɪɨɪɚɫɬɚɧɢɸ ɡɟɪɧɚ ɜ ɤɨɥɨɫɶɹɯ ɧɚ ɤɨɪɧɸ. ɇɚ ɫɟɜɟɪɟ ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ ɫɬɪɚɧɵ ɢ 

ɜ ɋɢɛɢɪɢ ɩɪɢ ɞɨɠɞɥɢɜɨɣ ɢ ɯɨɥɨɞɧɨɣ ɩɨɝɨɞɟ ɭɛɨɪɤɚ ɩɪɨɯɨɞɢɬ ɫ ɛɨɥɶɲɢɦ 

ɡɚɩɨɡɞɚɧɢɟɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɡɟɪɧɚ ɡɚɦɨɪɨɡɤɚɦɢ. Ɇɚɫɫɨɜɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɛɨɥɟɡɧɟɣ ɢ ɜɪɟɞɢɬɟɥɟɣ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɬɚɤɠɟ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɦɟɧɶɲɟɧɢɸ ɢ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɭɪɨɠɚɹ ɡɟɪɧɚ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɩɨɥɟɝɚɧɢɹ ɯɥɟɛɨɜ ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɚɹ 

ɨɫɜɟɳɟɧɧɨɫɬɶ ɧɢɠɧɢɯ ɦɟɠɞɨɭɡɥɢɣ ɩɪɢ ɛɵɫɬɪɨɦ ɪɨɫɬɟ ɢ ɪɚɡɜɢɬɢɢ ɧɚɞɡɟɦɧɵɯ 

ɨɪɝɚɧɨɜ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɵɬɹɝɢɜɚɧɢɸ ɤɥɟɬɨɤ, ɭɦɟɧɶɲɟɧɢɸ ɬɨɥɳɢɧɵ ɢɯ 

ɫɬɟɧɨɤ. Ɉɫɥɚɛɥɟɧɧɵɟ ɦɟɠɞɨɭɡɥɢɹ ɧɟ ɜɵɞɟɪɠɢɜɚɸɬ ɛɨɥɶɲɨɣ ɬɹɠɟɫɬɢ ɧɚɞɡɟɦɧɨɣ 

ɱɚɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɬɟɧɢɹ ɩɨɥɟɝɚɸɬ. ɉɪɢ ɪɚɧɧɟɦ ɩɨɥɟɝɚɧɢɢ ɟɳɟ ɦɨɠɟɬ 

ɩɪɨɢɡɨɣɬɢ ɜɵɩɪɹɦɥɟɧɢɟ ɫɬɟɛɥɹ ɡɚ ɫɱɟɬ ɪɚɡɪɚɫɬɚɧɢɹ ɥɢɫɬɨɜɵɯ ɭɡɥɨɜ; ɩɪɢ 

ɩɨɥɟɝɚɧɢɢ ɩɨɫɥɟ ɜɵɤɨɥɚɲɢɜɚɧɢɹ ɧɢɤɚɤɢɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɩɨɫɟɜɟ 

ɧɟ ɩɪɨɢɡɨɣɞɟɬ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɩɨɥɟɝɚɧɢɹ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, 

ɚɝɪɨɧɨɦɵ ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɟɩɚɪɚɬɵ –– ɪɟɬɚɪɞɚɧɬɵ. Ɉɧɢ ɯɨɪɨɲɨ 

ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɜɨɞɟ, ɛɵɫɬɪɨ ɩɪɨɧɢɤɚɸɬ ɜ ɪɚɫɬɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɢ ɭɬɨɥɳɟɧɢɸ ɧɢɠɧɢɯ ɦɟɠɞɨɭɡɥɢɣ. ɉɪɢ ɷɬɨɦ ɜɵɫɨɬɚ ɪɚɫɬɟɧɢɣ 

ɭɦɟɧɶɲɚɟɬɫɹ ɧɚ 20 ɫɦ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɟɪɧɨɜɵɯ ɤ 

ɩɨɥɟɝɚɧɢɸ. Ɋɟɬɚɪɞɚɧɬɵ ɩɨɜɵɲɚɸɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɡɚɫɭɯɟ, 

ɡɚɛɨɥɟɜɚɧɢɹɦ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɤ ɤɨɪɧɟɜɵɦɢ ɝɧɢɥɹɦ, ɡɚ ɫɱɟɬ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ 

ɪɨɫɬɚ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ [27]. 

 

 

 

 

 

ȽɅȺȼȺ 2. ɈȻɖȿɄɌɕ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂə 
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2.1 Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢ Аvenа sаtivа L., 

Trichodermа аsperellum ɲɬɚɦɦ Ɇ99-9, ɲɬɚɦɦ Ʉ6-15 ɢ ɲɬɚɦɦ ɆȽ97, 

Trichodermа hаrziаnum ɢ ɧаɧoаɥɦаɡы  ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ ɫɢɧɬɟɡɚ. 

 

2.1.1 Ɉɜɟɫ Аvenа sаtivа L. 

ɋɟɦɟɣɫɬɜɨ ɡɥɚɤɢ (Poаceаe), ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɨɜɟɫ ɩɨɫɟɜɧɨɣ 

(Аvenа sаtivа L.) ɫɪɟɞɢ ɜɫɟɯ ɫɟɦɟɣɫɬɜ ɰɜɟɬɤɨɜɵɯ ɪɚɫɬɟɧɢɣ ɡɚɧɢɦɚɟɬ ɨɫɨɛɨɟ 

ɩɨɥɨɠɟɧɢɟ. Ɉɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜɵɫɨɤɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɰɟɧɧɨɫɬɶɸ, ɧɨ 

ɢ ɬɨɣ ɛɨɥɶɲɨɣ ɪɨɥɶɸ, ɤɨɬɨɪɭɸ ɨɧɢ ɢɝɪɚɸɬ ɜ ɫɥɨɠɟɧɢɢ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɨɬɨɛɪɚɧɵ 500 ɲɬ. ɫɟɦɹɧ Аvenа sаtivа 

L. ɮɢɪɦɵ ɈɈɈ ɅɄɎ «ɋɟɦɟɧɚ ɞɥɹ ɋɢɛɢɪɢ». Ⱦɚɧɧɵɣ ɜɢɞ ɨɜɫɚ ɧɟɩɪɢɯɨɬɥɢɜ 

ɤ ɩɨɱɜɚɦ ɢ ɤɥɢɦɚɬɭ. ɉɪɨɪɨɫɬɚɟɬ ɩɪɢ +2°ɋ, ɯɨɪɨɲɨ ɩɟɪɟɧɨɫɢɬ ɧɟɛɨɥɶɲɢɟ 

ɡɚɦɨɪɨɡɤɢ, ɩɨɷɬɨɦɭ ɤɭɥɶɬɭɪɚ ɩɨɩɭɥɹɪɧɚ ɜ ɫɟɜɟɪɧɵɯ ɨɛɥɚɫɬɹɯ, ɜɟɝɟɬɚɰɢɨɧɧɵɣ 

ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ 75-120 ɞɧɟɣ. ɉɪɢ ɩɪɨɪɚɫɬɚɧɢɢ ɪɚɡɜɢɜɚɸɬɫɹ ɬɪɢ 

ɡɚɪɨɞɵɲɟɜɵɯ ɤɨɪɟɲɤɚ. ȼ ɩɟɪɜɵɟ ɞɧɢ ɝɥɚɜɧɵɣ ɫɬɟɛɟɥɶ ɩɪɢɛɚɜɥɹɟɬ 1-2ɦɦ/ɫɭɬɤɢ, 

ɚ ɤɨɪɧɢ ɪɚɡɜɢɜɚɸɬɫɹ ɫɬɪɟɦɢɬɟɥɶɧɨ. ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɬɪɟɬɶɟɝɨ-ɱɟɬɜɺɪɬɨɝɨ ɥɢɫɬɚ 

ɧɚɱɢɧɚɟɬɫɹ ɮɚɡɚ ɤɭɳɟɧɢɹ ɢ ɨɛɪɚɡɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɪɧɢ ɢ 3 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɫɬɟɛɥɹ, ɚ ɧɚ ɝɥɚɜɧɨɦ ɢ ɛɨɤɨɜɵɯ ɩɨɛɟɝɚɯ ɡɚɤɥɚɞɵɜɚɸɬɫɹ 

ɡɚɪɨɞɵɲɟɜɵɟ ɦɟɬɺɥɤɢ. ɇɚɢɛɨɥɟɟ ɛɵɫɬɪɵɣ ɪɨɫɬ ɫɬɟɛɥɹ ɢ ɦɟɬɺɥɤɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɫɥɟ ɮɚɡɵ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ. ɐɜɟɬɟɧɢɟ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɬ 6 ɞɨ 10 ɞɧɟɣ ɢ 

ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɜɟɪɯɭɲɤɢ ɦɟɬɺɥɤɢ ɞɨ ɨɫɧɨɜɚɧɢɹ ɢ ɨɬ ɤɨɧɰɨɜ ɜɟɬɜɟɣ ɩɟɪɜɨɝɨ 

ɩɨɪɹɞɤɚ ɞɨ ɝɥɚɜɧɨɣ ɨɫɢ ɦɟɬɺɥɤɢ. ɋɨɡɪɟɜɚɧɢɟ ɡɟɪɧɚ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɤɨɥɨ ɦɟɫɹɰɚ.  

 

2.1.2 Ƚɪɢɛɵ ɪɨɞɚ Trichodermа 

ȼ ɫɟɪɢɹɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ Trichodermа hаrziаnum  ɢ 

Trichodermа аsperellum ɲɬɚɦɦ Ʉ6-15, ɲɬɚɦɦ Ɇ99-9 ɢ ɲɬɚɦɦ ɆȽ97.  

 

2.1.2.1 Trichodermа hаrziаnum 
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Ʉɨɥɨɧɢɢ Trichodermа hаrziаnum ɩɪɨɢɡɪɚɫɬɚɸɬ ɧɚ ɫɬɚɧɞɚɪɬɧɨɣ ɫɪɟɞɟ 

ɑɚɩɟɤɚ, ɞɨɫɬɢɝɚɸɬ ɤɪɚɹ ɱɚɲɤɢ ɉɟɬɪɢ ɧɚ 4-ɟ ɫɭɬɤɢ ɢ ɫɨɫɬɚɜɥɹɸɬ 7-9 ɫɦ ɜ 

ɞɢɚɦɟɬɪɟ (ɪɢɫ.9).   

 

 

Ɋɢɫɭɧɨɤ 9. Trichodermа hаrziаnum: 1. Ʉɨɥɨɧɢɹ ɧɚ ɫɪɟɞɟ. 2. ɉɚɫɬɭɥɵ 3. 

Ʉɨɧɢɞɢɨɮɨɪɵ. 4.Ʉɨɧɢɞɢɢ. 5. ɋɬɪɨɦɚɬɵ. 6. ɉɨɜɟɪɯɧɨɫɬɶ ɫɬɪɨɦɚɬɵ.7. Ⱥɫɤɢ [2]. 

Ɂɚɩɚɯ ɫɥɚɛɵɣ, ɡɟɦɥɢɫɬɵɣ. ɐɜɟɬ ɧɟɩɢɝɦɟɧɬɢɪɨɜɚɧɧɵɣ, ɠɟɥɬɨɜɚɬɵɣ, 

ɛɟɠɟɜɵɣ. Ʉɨɧɢɞɢɚɥɶɧɨɟ ɫɩɨɪɨɧɨɲɟɧɢɟ ɩɨɹɜɥɹɟɬɫɹ ɧɚ 4-6 ɞɟɧɶ, ɨɛɢɥɶɧɨɟ ɩɨ 

ɜɫɟɣ ɤɨɥɨɧɢɢ, ɨɬɱɟɝɨ ɤɨɥɨɧɢɹ ɤɚɠɟɬɫɹ ɡɟɪɧɢɫɬɨɣ. ɐɜɟɬ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ ɠɺɥɬɨ-

ɡɟɥɺɧɨɝɨ ɢ ɬɺɦɧɨ-ɡɟɥɺɧɨɝɨ. Ʉɨɧɢɞɢɟɧɨɫɰɵ ɜ ɨɱɟɪɬɚɧɢɢ ɩɢɪɚɦɢɞɚɥɶɧɵɟ, ɫ 

ɫɭɩɪɨɬɢɜɧɵɦɢ ɜɟɬɨɱɤɚɦɢ ɜ ɭɡɥɚɯ, ɫ ɦɭɬɨɜɤɚɦɢ 2—5 ɮɢɚɥɢɞ. Ɏɢɚɥɢɞɵ 

https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D0%B8%D0%B4%D0%B8%D0%B5%D0%BD%D0%BE%D1%81%D1%86%D1%8B&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B0%D0%BB%D0%B8%D0%B4%D1%8B
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ɮɥɹɝɨɜɢɞɧɵɟ, 5—8,5 (16) × 3—4,5 ɦɤɦ. Ʉɨɧɢɞɢɢ ɛɥɟɞɧɨ-ɡɟɥɺɧɵɟ, ɡɚɬɟɦ ɞɨ 

ɬɺɦɧɨ-ɡɟɥɺɧɵɯ, ɩɨɱɬɢ ɲɚɪɨɜɢɞɧɵɟ ɞɨ ɹɣɰɟɜɢɞɧɵɯ, 2,5—4 × 2—3,5 ɦɤɦ, 

ɝɥɚɞɤɨɫɬɟɧɧɵɟ. ɏɥɚɦɢɞɨɫɩɨɪɵ ɪɟɞɤɢ [2]. 

 

2.1.2.2 Trichodermа аsperellum 

Ʉɨɥɨɧɢɢ  ɞɚɧɧɵɯ ɝɪɢɛɨɜ ɩɪɨɢɡɪɚɫɬɚɸɬ ɧɚ ɫɪɟɞɟ ɑɚɩɟɤɚ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

22 ɨɋ, ɞɨɫɬɢɝɚɸɬ ɤɪɚɟɜ ɱɚɲɤɢ ɉɟɬɪɢ ɡɚ 5 ɞɧɟɣ. Ɇɢɰɟɥɢɣ ɛɟɫɰɜɟɬɧɵɣ, 

ɫɬɟɥɸɳɢɣɫɹ, ɩɚɭɬɢɧɢɫɬɵɣ. ɋɩɨɪɨɧɨɲɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɧɚ 4-6 ɞɟɧɶ ɪɨɫɬɚ. ɐɜɟɬ 

ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ ɫɟɪɨ-ɡɟɥɟɧɨɝɨ ɞɨ ɬɟɦɧɨ-ɡɟɥɟɧɨɝɨ. Ɉɛɪɚɬɧɚɹ ɫɬɨɪɨɧɚ ɤɨɥɨɧɢɢ 

ɢɦɟɟɬ ɠɟɥɬɨɜɚɬɵɣ ɨɬɬɟɧɨɤ. ɉɢɝɦɟɧɬ ɜ ɫɪɟɞɭ ɧɟ ɜɵɞɟɥɹɟɬɫɹ ɢ ɨɬɫɭɬɫɬɜɭɟɬ 

ɷɤɫɫɭɞɚɬ. Ɂɚɩɚɯ ɫɥɚɛɵɣ, ɩɵɥɶɧɵɣ. Ƚɢɮɵ ɝɥɚɞɤɢɟ, ɧɟ ɢɦɟɸɬ ɨɬɬɟɧɤɚ, ɜ ɞɢɚɦɟɬɪɟ 

ɨɤɨɥɨ 2-4 ɦɤɦ. ɉɨɝɪɭɠɟɧɧɵɣ ɦɢɰɟɥɢɣ ɞɨ 8 ɦɤɦ ɲɢɪɢɧɨɣ. ɏɥɚɦɢɞɨɫɩɨɪɵ 

ɨɛɢɥɶɧɵɟ, ɬɟɪɦɢɧɚɥɶɧɵɟ ɢɥɢ ɢɧɬɟɪɤɚɥɹɪɧɵɟ ɨɤɪɭɝɥɵɟ, ɝɪɭɲɟɜɢɞɧɵɟ, 

ɝɥɚɞɤɨɫɬɟɧɧɵɟ, ɫɜɟɬɥɨ-ɡɟɥɟɧɵɟ, 8-15 ɦɤɦ ɜ ɞɢɚɦɟɬɪɟ. Ʉɨɧɢɞɢɟɧɨɫɰɵ 

ɞɪɟɜɨɜɢɞɧɨ ɪɚɡɜɟɬɜɥɟɧɧɵɟ, ɮɢɚɥɢɞɵ ɛɭɬɵɥɟɜɢɞɧɵɟ, ɤɨɧɢɞɢɢ ɛɨɥɟɟ 

ɨɤɪɭɝɥɵɟ,ɛɨɪɨɞɚɜɱɚɬɵɟ. ȼɢɞ  ɨɬɥɢɱɚɟɬɫɹ ɤɪɭɩɧɵɦɢ ɨɤɪɭɝɥɵɦɢ ɤɨɧɢɞɢɹɦɢ. 

ȼɟɬɜɥɟɧɢɟ ɤɨɧɢɞɢɟɧɨɫɰɟɜ ɱɚɫɬɨɟ, ɱɟɪɟɡ ɪɚɜɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɜɟɬɨɱɤɢ ɩɪɹɦɵɟ ɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɩɚɪɟ. Ɏɢɚɥɢɞɵ ɪɚɫɩɨɥɨɠɟɧɵ ɦɭɬɨɜɤɚɦɢ ɩɨ 2-5, ɪɟɞɤɨ ɩɨ 

ɨɞɧɨɦɭ. Ʉɨɧɢɞɢɢ ɡɟɥɟɧɵɟ, ɫɨɛɪɚɧɵ ɜ ɫɥɢɡɢɫɬɵɟ ɝɨɥɨɜɤɢ, ɨɤɪɭɝɥɵɟ ɢɥɢ ɫɥɟɝɤɚ 

ɜɵɬɹɧɭɬɵɟ, ɤɪɭɩɧɵɟ 4-6×3-5,5 ɦɤɦ, ɛɨɪɨɞɚɜɱɚɬɵɟ. Ɉɫɧɨɜɧɚɹ ɫɪɟɞɚ ɨɛɢɬɚɧɢɹ – 

ɩɨɱɜɚ, ɧɨ ɜɫɬɪɟɱɚɸɬɫɹ ɢ ɧɚ ɩɥɨɞɨɜɵɯ ɬɟɥɚɯ ɝɪɢɛɨɜ,  ɟɫɬɶ ɬɨɥɶɤɨ ɟɞɢɧɫɬɜɟɧɧɚɹ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɚɹ ɧɚɯɨɞɤɚ ɧɚ ɞɪɟɜɟɫɢɧɟ [1].  

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B8%D0%B4%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B0%D0%BC%D0%B8%D0%B4%D0%BE%D1%81%D0%BF%D0%BE%D1%80%D1%8B


38 

 

ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɪɢɛ Trichodermа аsperellum: ɲɬɚɦɦ Ʉ6-15, ɲɬɚɦɦ 

ɆȽ-97 ɢ ɲɬɚɦɦ Ɇ99-9 (ɪɢɫ.10). 

 

                  Ⱥ                                             Ȼ                                           ȼ 

Ɋɢɫɭɧɨɤ 10. Ɇɨɪɮɨɥɨɝɢɹ ɤɨɥɨɧɢɣ ɲɬɚɦɦɨɜ ɝɪɢɛɨɜ T. аsperellum ɧɚ 

ɚɝɚɪɢɡɨɜɚɧɧɨɣ ɫɪɟɞɟ: Ⱥ. ɒɬɚɦɦ Ɇ99-9; Ȼ. ɒɬɚɦɦ Ʉ6-15, ȼ. ɒɬɚɦɦ ɆȽ-97 [1]. 

 

Trichodermа аsperellum ɲɬɚɦɦ Ʉ6-15 ɢɡɨɥɢɪɨɜɚɧ ɜ ɱɢɫɬɭɸ ɤɭɥɶɬɭɪɭ ɫ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɜɨɥɚ Pinus sibiricа ɜ 205 ɝɨɞɭ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɞɟɧɞɪɚɪɢɹ 

ɂɧɫɬɢɬɭɬɚ ɥɟɫɚ ɢɦ. ȼ. ɇ. ɋɭɤɚɱɟɜɚ ɋɈ ɊȺɇ (ɝ. Ʉɪɚɫɧɨɹɪɫɤ, Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ). 

Ⱥɜɬɨɪ ɲɬɚɦɦɚ – Ʌɢɬɨɜɤɚ ɘ.Ⱥ. 

ɒɬɚɦɦ ɆȽ-97 Ɍ. аsperellum ɹɜɥɹɟɬɫɹ ɢɡɜɟɫɬɧɵɦ ɲɬɚɦɦɨɦ. ɉɨɥɭɱɟɧ 

ɋɚɞɵɤɨɜɨɣ B.C. ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɩɪɢɡɧɚɤɚɦ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ, ɮɭɧɝɢɰɢɞɧɨɣ ɢ ɫɬɢɦɭɥɢɪɭɸɳɟɣ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɚɤɬɢɜɧɨɫɬɢ ɢ 

ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɞɟɫɬɪɭɤɰɢɢ ɨɬɯɨɞɨɜ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɢ ɝɢɞɪɨɥɢɡɧɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ⱦɟɩɨɧɢɪɨɜɚɧ ɜɨ ȼɫɟɪɨɫɫɢɣɫɤɨɣ Ʉɨɥɥɟɤɰɢɢ ɉɪɨɦɵɲɥɟɧɧɵɯ 

Ɇɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɨɞ ɧɨɦɟɪɨɦ F-765 [45]. ɒɬɚɦɦ ɩɪɟɞɨɫɬɚɜɥɟɧ ɉɪɭɞɧɢɤɨɜɨɣ 

ɋ.ȼ. 

T. аsperellum ɲɬɚɦɦ Ɇ99-9 ɜɵɞɟɥɟɧ ɢɡ ɩɨɱɜ Ɇɢɧɢɧɫɤɨɝɨ ɥɟɫɧɨɝɨ 

ɩɢɬɨɦɧɢɤɚ (ȿɦɟɥɶɹɧɨɜɫɤɢɣ ɪɚɣɨɧ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ) ɜ 1999 ɝ.,  

 

2.1.3 Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɧɚɧɨɚɥɦɚɡɵ  

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɧɚɧɨɚɥɦɚɡɵ (ɆɇȺ) ɜɡɪɵɜɧɨɝɨ ɫɢɧɬɟɡɚ, ɢɦɟɸɬ 

ɜɵɫɨɤɭɸ ɤɨɥɥɨɢɞɧɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɜ ɞɢɫɩɟɪɫɢɨɧɧɵɯ ɫɪɟɞɚɯ (ɜɨɞɚ, 
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ɨɪɝɚɧɢɱɟɫɤɢɟ ɪɚɫɬɜɨɪɢɬɟɥɢ, ɦɚɫɥɚ), ɩɪɢɦɟɧɢɦɵ ɞɥɹ ɦɟɞɢɤɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ. ɇȺ ɩɨɥɭɱɟɧɵ ɢɡ ɜɡɪɵɜɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ ɪɨɫɫɢɣɫɤɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ (ɈɈɈ «Ɋɟɚɥ-Ⱦɡɟɪɠɢɧɫɤ») ɫɩɨɫɨɛɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɪɚɧɟɟ ɜ ɂȻɎ 

ɋɈ ɊȺɇ. Ɏɪɚɤɰɢɸ ɆɇȺ ɫɨ ɫɪɟɞɧɢɦ ɪɚɡɦɟɪɨɦ ɤɥɚɫɬɟɪɨɜ ɧɚɧɨɱɚɫɬɢɰ ɜ 

ɝɢɞɪɨɡɨɥɟ d50 = 70.6 ɧɦ ɜɵɞɟɥɹɥɢ ɢɡ ɢɫɯɨɞɧɨɣ ɫɭɫɩɟɧɡɢɢ ɆɇȺ ɫ ɩɨɦɨɳɶɸ ɟɟ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ (Ⱥvɚnti J-E, Beckmɚn Coulter, ɋɒȺ). 

Ɉɰɟɧɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɤɥɚɫɬɟɪɨɜ ɆɇȺ ɜ ɝɢɞɪɨɡɨɥɟ ɩɪɨɜɨɞɢɥɚɫɶ ɫ 

ɩɨɦɨɳɶɸ Zetɚsizer Nɚno ZS (Mɚlvern Instruments Ltd., Ⱥɧɝɥɢɹ). ɋɭɯɨɣ ɩɨɪɨɲɨɤ 

ɆɇȺ ɩɨɥɭɱɚɥɢ ɜɵɫɭɲɢɜɚɧɢɟɦ ɩɨɥɭɱɟɧɧɨɣ ɮɪɚɤɰɢɢ ɧɚ ɪɨɬɨɪɧɨɦ ɢɫɩɚɪɢɬɟɥɟ 

Rotɚvɚpor R-215 (Buchi, ɒɜɟɣɰɚɪɢɹ). Ƚɢɞɪɨɡɨɥɶ ɆɇȺ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 3 

ɦɚɫɫ.% ɩɨɥɭɱɚɥɢ ɞɨɛɚɜɥɟɧɢɟɦ ɞɟɢɨɧɢɡɨɜɚɧɧɨɣ ɜɨɞɵ ɤ ɧɚɜɟɫɤɟ ɩɨɪɨɲɤɚ 

ɧɚɧɨɱɚɫɬɢɰ. Ⱦɟɢɨɧɢɡɨɜɚɧɧɭɸ ɜɨɞɭ ɩɨɥɭɱɚɥɢ ɫ ɩɨɦɨɳɶɸ Milli-Q system 

(Millipore, ɋɒȺ). 

 

2.2 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ  

2.2.1 ɉɨɥɭɱɟɧɢɟ ɦɟɬɚɛɨɥɢɬɨɜ 

      Ɇɟɬɚɛɨɥɢɬɵ ɝɪɢɛɨɜ ɪɨɞɚ Trichodermа ɩɨɥɭɱɚɥɢ ɦɟɬɨɞɨɦ ɝɥɭɛɢɧɧɨɝɨ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɧɚ ɫɪɟɞɟ ɑɚɩɟɤɚ ɫɨɞɟɪɠɚɳɟɣ: ɫɚɯɚɪɨɡɭ – 15 ɝ, NɚNɈ3 - 1.5 ɝ, 

KH2PO4 - 0,5 ɝ, MgSO4×7H2O - 0,25 ɝ, KCl - 0,25 ɝ, FeSO4 - 0,035 ɝ ɧɚ 500ɦɥ 

ɞɢɫɬɢɥɢɪɨɜɚɧɧɨɣ ɇ2O. ȼ ɫɬɟɪɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɫɪɟɞɭ ɜɧɨɫɢɥɢ ɫɩɨɪɵ ɝɪɢɛɚ 

Trichodermа ɢ ɫɬɚɜɢɥɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɲɟɣɤɟɪ (Wstrzɚsɚrkɚ Uniwersɚlnɚ 

THYS-2, ɉɨɥɶɲɚ). ɑɟɪɟɡ ɧɟɞɟɥɸ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɬɟɪɢɥɶɧɵɯ ɦɟɬɚɛɨɥɢɬɨɜ, 

ɩɪɨɢɡɜɨɞɢɥɢ ɜɚɤɭɭɦɧɭɸ ɮɢɥɶɬɪɚɰɢɸ ɧɚ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɦ ɮɢɥɶɬɪɟ №8. 

Ɏɢɥɶɬɪɵ ɜ ɞɜɚ ɫɥɨɹ ɩɨɦɟɳɚɥɢ ɜ ɜɨɪɨɧɤɭ, ɮɢɥɶɬɪɨɜɚɥɢ. Ɏɢɥɶɬɪɚɬ ɯɪɚɧɢɥɢ ɜ 

ɯɨɥɨɞɢɥɶɧɢɤɟ. 
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2.2.2 ɉɨɞɝɨɬɨɜɤɚ ɨɩɵɬɧɵɯ ɜɚɪɢɚɧɬɨɜ 

Ɉɩɵɬɧɵɟ ɜɚɪɢɚɧɬɵ: 

Trichodermɚ – ɪɚɫɬɟɧɢɹ, ɫɟɦɟɧɚ ɤɨɬɨɪɵɯ ɩɪɨɪɚɳɢɜɚɥɢ ɜ ɪɚɫɬɜɨɪɟ 

ɦɚɬɚɛɨɥɢɬɨɜ Trichodermа; 

ɆɇȺ – ɪɚɫɬɟɧɢɹ, ɫɟɦɟɧɚ ɤɨɬɨɪɵɯ ɩɪɨɪɚɳɢɜɚɥɢ ɜ ɝɢɞɪɨɡɨɥɟ ɆɇȺ 

(ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɧɨɱɚɫɬɢɰ – 2∙10-5 ɦɝ/ɦɥ); 

Trichodermɚ+ɆɇȺ – ɪɚɫɬɟɧɢɹ, ɫɟɦɟɧɚ ɩɪɨɪɚɳɢɜɚɥɢ ɜ ɪɚɫɬɜɨɪɟ, 

ɫɨɞɟɪɠɚɳɟɦ ɦɟɬɚɛɨɥɢɬɵ ɦɢɤɪɨɦɢɰɟɬɚ ɢ ɆɇȺ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ ɛɵɥɢ ɪɚɫɬɟɧɢɹ, ɫɟɦɟɧɚ ɤɨɬɨɪɵɯ ɧɟ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ 

ɪɚɫɬɜɨɪɨɦ ɦɟɬɚɛɨɥɢɬɨɜ, ɆɇȺ. 

Ɉɛɴɟɤɬɵ ɢ ɦɚɬɟɪɢɚɥɵ: ɫɟɦɟɧɚ Аvenа Sаtivа L. ɜ ɤɨɥɢɱɟɫɬɜɟ 500 ɲɬ., 

ɝɢɞɪɨɡɨɥɶ ɆɇȺ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 3 ɦɚɫɫ.%, ɦɟɬɚɛɨɥɢɬɵ ɝɪɢɛɨɜ ɪɨɞɚ 

Trichodermа, ɱɚɲɤɢ ɉɟɬɪɢ, ɮɢɥɶɬɪɨɜɚɥɶɧɚɹ ɛɭɦɚɝɚ, ɩɢɩɟɬɤɢ ɧɚ 1 ɦɥ, 5 ɦɥ, 10 

ɦɥ, ɩɪɨɛɢɪɤɢ, ɛɢɞɢɫɬɢɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ. ȼɫɟ ɢɧɫɬɪɭɦɟɧɬɵ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɜ 

ɚɜɬɨɤɥɚɜɟ. 

ɏɨɞ ɪɚɛɨɬɵ:  

1. Ɏɢɥɶɬɪɨɜɚɥɶɧɭɸ ɛɭɦɚɝɭ ɩɨɦɟɳɚɥɢ ɜ ɱɚɲɤɢ ɉɟɬɪɢ ɢ ɫɬɟɪɢɥɢɡɨɜɚɥɢ. 

ɉɪɨɛɢɪɤɢ, ɩɢɩɟɬɤɢ ɬɚɤ ɠɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɜɟɪɝɚɥɢ ɫɬɟɪɢɥɢɡɚɰɢɢ.   

2. Ƚɨɬɨɜɢɥɢ ɪɚɫɬɜɨɪɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɨɛɪɚɛɨɬɤɢ  ɫɟɦɹɧ Аvenа 

sаtivа L. (ɬɚɛ.1). 

 

Ɍɚɛɥɢɰɚ 1 –  ɋɨɫɬɚɜ ɪɚɫɬɜɨɪɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɨɩɵɬɟ. 

№ ȼɚɪɢɚɧɬ ɇɚɡɜɚɧɢɟ ɋɨɫɬɚɜ ɪɚɫɬɜɨɪɨɜ 
1 Ʉɨɧɬɪɨɥɶ Ʉɨɧɬɪɨɥɶ Ȼɢɞɢɫɬɢɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ – 10 ɦɥ 
2 ȼɚɪɢɚɧɬ 1 ɆɇȺ Ȼɢɞɢɫɬɢɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ 9 ɦɥ ɫ 

ɝɢɞɪɨɡɨɥɶ ɆɇȺ – 1  ɦɥ 
3 ȼɚɪɢɚɧɬ 2 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа 

аsperellum ɲɬɚɦɦ Ʉ6-15  – 10ɦɥ 
4 ȼɚɪɢɚɧɬ 3 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа 

аsperellum ɲɬɚɦɦ ɆȽ-97 – 10ɦɥ 
5 ȼɚɪɢɚɧɬ 4 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа 

аsperellum ɲɬɚɦɦ Ɇ99-9 – 10ɦɥ 
6 ȼɚɪɢɚɧɬ 5 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа Ɇɟɬɚɛɨɥɢɬɵ Trichodermа 

hаrziаnum – 9 ɦɥ, ɝɢɞɪɨɡɨɥɶ ɆɇȺ  
- 1 ɦɥ 
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7 ȼɚɪɢɚɧɬ 6 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа + 
ɆɇȺ 

Ɇɟɬɚɛɨɥɢɬɵ Trichodermа 
аsperellum ɲɬɚɦɦ Ʉ6-15 – 9 ɦɥ, 
ɝɢɞɪɨɡɨɥɶ ɆɇȺ  - 1 ɦɥ 

8 ȼɚɪɢɚɧɬ 7 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа + 
ɆɇȺ 

Ɇɟɬɚɛɨɥɢɬɵ Trichodermа 
аsperellum ɲɬɚɦɦ ɆȽ-97 – 9 ɦɥ, 
ɝɢɞɪɨɡɨɥɶ ɆɇȺ  - 1 ɦɥ 

9 ȼɚɪɢɚɧɬ 8 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа + 
ɆɇȺ 

Ɇɟɬɚɛɨɥɢɬɵ Trichodermа 
Аsperellum ɲɬɚɦɦ Ɇ99-9 – 9 ɦɥ, 
ɝɢɞɪɨɡɨɥɶ ɆɇȺ  - 1 ɦɥ 

10 ȼɚɪɢɚɧɬ 9 Ɇɟɬɚɛɨɥɢɬɵ  Trichodermа + 
ɆɇȺ 

Ɇɟɬɚɛɨɥɢɬɵ Trichodermа 
hаrziаnum – 9 ɦɥ, ɝɢɞɪɨɡɨɥɶ ɆɇȺ  
- 1 ɦɥ 

 

3. ɋɟɦɟɧɚ Аvenа Sаtivа L. ɩɨɦɟɳɚɥɢ ɜ ɫɬɟɪɢɥɶɧɵɟ ɱɚɲɤɢ ɉɟɬɪɢ, ɤɭɞɚ 

ɜɧɨɫɢɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɫɬɜɨɪɵ.  

4.  Ⱦɥɹ ɩɪɨɪɚɳɢɜɚɧɢɹ ɫɟɦɹɧ ɱɚɲɤɢ ɉɟɬɪɢ ɩɨɦɟɳɚɥɢ ɜ ɡɚɬɟɧɟɧɧɨɟ ɦɟɫɬɨ ɩɪɢ 

ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 23±2°C ɧɚ 7 ɫɭɬɨɤ. 

 

2.2.3 ɍɫɥɨɜɢɹ ɜɵɪɚɳɢɜɚɧɢɹ ɪɚɫɬɟɧɢɣ 

ɉɪɨɪɨɳɟɧɧɵɟ ɫɟɦɟɧɚ ɩɨɦɟɳɚɥɢ ɧɚ ɩɨɱɜɟɧɧɵɣ ɫɭɛɫɬɪɚɬ. 

ɋɨɫɬɚɜ ɫɭɛɫɬɪɚɬɚ: ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɬɨɪɮ, ɩɟɫɨɤ ɢ ɞɨɥɨɦɢɬɨɜɚɹ ɦɭɤɚ 

(pH 5.5-6.5; N – 30%; P – 30%; K – 40%).  

ȼɵɪɚɳɢɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ (ɨɛɥɭɱɟɧɧɨɫɬɶ ɧɚ 

ɭɪɨɜɧɟ ɩɨɫɟɜɨɜ – 300 ɦɤɦɨɥɶ ɮɨɬɨɧɨɜ/ɦ2ɫ), ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ – 75±3% 

ɢ ɬɟɦɩɟɪɚɬɭɪɟ – 25±2°C. ɉɨɥɢɜ ɨɫɭɳɟɫɬɜɥɹɥɢ ɨɬɫɬɨɹɧɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ 

ɜɨɞɨɣ, ɩɨɞɞɟɪɠɢɜɚɹ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɧɚ ɭɪɨɜɧɟ 60%.  

 

2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɮɢɡɢɨɥɨɝɨ-ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ  ɩɚɪɚɦɟɬɪɨɜ 

ȼɫɯɨɠɟɫɬɶ ɫɟɦɹɧ Аvenа sаtivа L. ɨɩɪɟɞɟɥɹɥɢ ɧɚ 7 ɫɭɬɤɢ ɫɨɝɥɚɫɧɨ  ȽɈɋɌ 

12038-84 [44]. 

Ɏɢɡɢɨɥɨɝɨ-ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ, ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢ ɛɢɨɮɢɡɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɪɚɫɬɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɨɩɪɟɞɟɥɹɥɢ ɜ 5 ɩɨɜɬɨɪɧɨɫɬɹɯ ɧɚ 

14 ɢ 21 ɫɭɬɤɢ.  

Ⱦɥɢɧɭ ɧɚɞɡɟɦɧɨɣ ɢ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦ ɪɚɫɬɟɧɢɹ Аvenа sаtivа L. ɨɩɪɟɞɟɥɹɥɢ 

ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɤɢ. 
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ɋɵɪɭɸ ɢ ɫɭɯɭɸ ɛɢɨɦɚɫɫɭ ɪɚɫɬɟɧɢɣ ɢɡɦɟɪɹɥɢ ɩɭɬɟɦ ɜɡɜɟɲɢɜɚɧɢɹ ɧɚ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɟɫɚɯ. ɋɭɯɭɸ ɛɢɨɦɚɫɫɭ ɨɩɪɟɞɟɥɹɥɢ ɩɭɬɟɦ ɜɵɫɭɲɢɜɚɧɢɹ ɜ 

ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 105 ɨɋ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ. 

 

2.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɋɨɞɟɪɠɚɧɢɟ ɡɟɥɟɧɵɯ ɩɢɝɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɥɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ ɩɨ ɦɨɥɹɪɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɷɤɫɬɢɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ, ɧɚɜɟɫɤɭ ɫɵɪɨɝɨ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨɦɟɳɚɥɢ ɜ ɩɪɨɛɢɪɤɭ, ɡɚɥɢɜɚɥɢ  ɞɟɫɹɬɢɤɪɚɬɧɵɦ 

ɤɨɥɢɱɟɫɬɜɨɦ 96% ɷɬɚɧɨɥɚ ɢ ɫɬɚɜɢɥɢ ɧɚ ɜɨɞɹɧɭɸ ɛɚɧɸ (t=65ºC) ɧɚ 30 ɦɢɧɭɬ. 

ɉɨɫɥɟ ɛɚɧɢ, ɩɨɥɭɱɟɧɧɵɣ ɪɚɫɬɜɨɪ ɩɨɦɟɳɚɥɢ ɜ ɯɨɥɨɞɢɥɶɧɢɤ ɧɚ ɧɨɱɶ ɞɥɹ ɩɨɥɧɨɝɨ 

ɢɡɜɥɟɱɟɧɢɹ ɩɢɝɦɟɧɬɨɜ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɷɤɫɬɪɚɤɬɚ ɨɫɭɳɟɫɬɜɥɹɥɢ ɧɚ 

ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ (SPECOL–1300) (ɪɢɫ.11), ɩɪɢ ɞɥɢɧɚɯ ɜɨɥɧ (ɧɦ): 470, 649, 

665, 720.  

 

 

Ɋɢɫɭɧɨɤ 11. SPECOL–1300. 

 

Ʉɨɧɰɟɧɬɪɚɰɢɸ ɩɢɝɦɟɧɬɨɜ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɮɨɪɦɭɥɚɦ ɫɨɝɥɚɫɧɨ H. K. 

Lichtenthɚler 1987 [36], 

Cɚ=13,7×(D665-D720)-5,7×(D649-D720) 

Cb=25,8×(D649-D720)-7,6×(D665-D720) 
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Cɤɚɪ =(1000×(D470-D720)-2.13Cɚ-97.64×Cb)/209, 

ɝɞɟ: ɋɚ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɨɮɢɥɥɚ ɚ (ɦɤɝ/ɦɥ), ɋb – ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɨɮɢɥɥɚ b 

(ɦɤɝ/ɦɥ), Cɤɚɪ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɬɵɯ ɩɢɝɦɟɧɬɨɜ (ɦɤɝ/ɦɥ), D – ɨɩɬɢɱɟɫɤɚɹ 

ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɞɥɢɧɟ ɜɨɥɧɵ. 

Ɉɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢ 720 ɧɦ ɜɵɫɬɭɩɚɥɚ ɜ ɤɚɱɟɫɬɜɟ 

ɩɨɩɪɚɜɤɢ ɞɥɹ ɡɧɚɱɟɧɢɣ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɩɪɢ 649 ɢ 665 ɧɦ.  

ɋɨɞɟɪɠɚɧɢɟ ɩɢɝɦɟɧɬɨɜ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɮɨɪɦɭɥɟ: 

M= (C*V*P)/m, 

ɝɞɟ: C – ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɢɝɦɟɧɬɨɜ (ɦɤɝ/ɦɥ), V – ɨɛɴɟɦ ɪɚɫɬɜɨɪɚ (ɦɥ); P – 

ɪɚɡɜɟɞɟɧɢɟ; m – ɫɵɪɚɹ ɛɢɨɦɚɫɫɚ ɪɚɫɬɟɧɢɣ (ɦɝ). 

 

2.2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɥɢɫɬɶɟɜ 
ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɦɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɝɪɢɛɨɜ ɪɨɞɚ Trichodermа ɢ ɆɇȺ ɧɚ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɫɬɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɩɟɪɜɢɱɧɵɟ 

ɩɪɨɰɟɫɫɵ ɮɨɬɨɫɢɧɬɟɡɚ (ɉɉɎ). ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɥɟɠɢɬ – ɫɧɢɠɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ ɫɜɟɬɚ ɜɨ ɜɪɟɦɹ ɮɨɬɨɫɢɧɬɟɡɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɥɭɨɪɟɫɰɟɧɰɢɢ.  

Ɉɛ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɥɢɫɬɶɟɜ Аvenа sаtivа L. ɫɭɞɢɥɢ ɩɨ 

ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɨɬɨɤɚ ɢ ɤɜɚɧɬɨɜɨɦɭ ɜɵɯɨɞɭ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ 

ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ (ETR) ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɥɭɨɪɢɦɟɬɪ 

Junior-PȺM (Wɚlz, Effeltrich, Germɚny) (ɪɢɫ.12) ɢ ɩɪɨɝɪɚɦɦɭ WinControl-3 ɜ 

ɪɟɠɢɦɚɯ ɡɚɩɢɫɢ «ɋɜɟɬɨɜɚɹ ɤɪɢɜɚɹ» ɢ «ɂɧɞɭɤɰɢɹ». 

 

Ɋɢɫɭɧɨɤ 12. Junior-PȺM [26]. 
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ɋɤɨɪɨɫɬɶ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

ETR = IPȺR×(ETR – Fɚctor) ×Y(II), 

 

ɝɞɟ IPȺR – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɬɚ, ETR-Fɚctor ɪɚɜɟɧ 0,84%, ɨɬɪɚɠɚɟɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɮɨɬɨɧɨɜ ɩɢɝɦɟɧɬɚɦɢ; Y(II) – ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɤɜɚɧɬɨɜɨɝɨ ɜɵɯɨɞɚ ɎɋII, Y(II) = (FM – F)/ FM . ɋɜɟɬɨɜɭɸ ɤɪɢɜɭɸ ɮɨɬɨɫɢɧɬɟɡɚ 

ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɧɚ ɩɪɢɛɨɪɟ junior-PȺM ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ 0 – 500 ɦɤɦɨɥɶ ɮɨɬɨɧɨɜ∙(ɦ2ɫ). ɂɧɞɭɤɰɢɨɧɧɭɸ ɤɪɢɜɭɸ 

ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɪɢ 420 ɦɤɦɨɥɶ ɮɨɬɨɧɨɜ∙(ɦ2ɫ). 

ɂɡɦɟɪɟɧɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɢɥɢ ɧɚ 

21 ɫɭɬɤɢ ɜɟɝɟɬɚɰɢɢ ɪɚɫɬɟɧɢɣ. ɂɡɦɟɪɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɢɥɢ ɜ 5 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɜɬɨɪɧɨɫɬɹɯ. 

 

2.2.7 ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɫɪɟɞɧɢɯ ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɨɫɧɨɜɟ ɤɪɢɬɟɪɢɹ 

ɋɬɶɸɞɟɧɬɚ (p <0.05). Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ M±m. 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɞɢɚɝɪɚɦɦ ɛɵɥɨ 

ɩɪɨɢɡɜɟɞɟɧɨ ɩɪɢ ɩɨɦɨɳɢ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Microsoft Excel 2016. 
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ɁȺɄɅɘɑȿɇɂȿ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. Ɇɟɬɚɛɨɥɢɬɵ ɝɪɢɛɨɜ ɪɨɞɚ Trichoderma ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɧɚɧɨɚɥɦɚɡɵ 

ɨɤɚɡɵɜɚɥɢ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɮɢɡɢɨɥɨɝɨ-ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɪɚɫɬɟɧɢɣ Avena sativa L. ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ  

(21 ɫɭɬɤɢ). ɇɚɢɛɨɥɶɲɢɣ ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɧɚ ɜɫɟ ɢɫɫɥɟɞɭɟɦɵɟ 

ɩɨɤɚɡɚɬɟɥɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɪɚɡɜɢɬɢɟ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ, ɨɤɚɡɚɥɨ  

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɞɟɣɫɬɜɢɟ Trichodermа аsperellum ɲɬɚɦɦ Ɇ99-9 ɢ ɆɇȺ. 

2. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɦɟɬɚɛɨɥɢɬɨɜ ɝɪɢɛɨɜ ɪɨɞɚ Trichodermа, 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ ɜ ɥɢɫɬɶɹɯ ɪɚɫɬɟɧɢɣ Аvenа sаtivа L. 

ɭɜɟɥɢɱɢɜɚɥɨɫɶ ɧɚɤɨɩɥɟɧɢɟ ɫɵɪɨɝɨ ɢ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ. ɇɚɢɛɨɥɶɲɢɣ 

ɷɮɮɟɤɬ ɜɧɨɜɶ ɩɨɥɭɱɢɥɢ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɜɥɢɹɧɢɢ ɦɟɬɚɛɨɥɢɬɨɜ 

Trichodermа ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ ɧɚ 21-ɟ ɫɭɬɤɢ ɜɟɝɟɬɚɰɢɢ. 

3. ɂɫɫɥɟɞɭɟɦɵɟ ɲɬɚɦɦɵ ɝɪɢɛɨɜ ɪɨɞɚ Trichoderma ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ 

ɧɚɧɨɚɥɦɚɡɵ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɭɜɟɥɢɱɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɨɮɢɥɥɨɜ а ɢ b ɢ 

ɠɟɥɬɵɯ ɩɢɝɦɟɧɬɨɜ, ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 

ɯɥɨɪɨɮɢɥɥɚ а. ɇɚɢɛɨɥɶɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɨɤɚɡɚɥɨ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ 

ɞɟɣɫɬɜɢɟ Trichodermа hаrziаnum ɢ ɆɇȺ. 

4. Ɇɟɬɚɛɨɥɢɬɵ ɝɪɢɛɨɜ ɪɨɞɚ Trichoderma ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɧɚɧɨɚɥɦɚɡɵ 

ɨɤɚɡɵɜɚɥɢ ɞɨɫɬɨɜɟɪɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɩɨɬɨɤɚ ɢ ɤɜɚɧɬɨɜɵɣ ɜɵɯɨɞ ɪɚɫɬɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɛɵɥɨ 

ɫɨɜɦɟɫɬɧɨɟ ɞɟɣɫɬɜɢɟ Trichodermа аsperellum ɲɬɚɦɦ Ʉ6-15 ɢ 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚɧɨɚɥɦɚɡɨɜ. 

  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɆɇȺ 

ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɝɪɢɛɨɜ ɪɨɞɚ 

Trichodermа ɢ ɪɚɫɬɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɚ\ɧɚ Avena sativa L. 
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